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1. HOACHUTEJBHAS 3ATIMCKA PABOYEN ITIPOT'PAMMBI YYEEHOT'O
INPEJMETA OYII 09 XUMUSA

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PaGouass mporpamma yueOHOro mnpeamera OVIL.09 Xumusa peamusyercs B Tpenenax
OCHOBHOH TpodecCHOHaNbHOW 00pa30BaTEeIbHON MpPOTpamMMbl CpelHEro MnpodeccruoHalIbHOTO
oOpa3oBaHus (IIporpaMM MOJATOTOBKU CHEIHMATUCTOB CPEIHEro 3BEHa) B COOTBETCTBUU C
@denepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTEeNbHBIM ~ CTAHIAPTOM  CPEIHEro  OOIIero
oOpazoBanus u denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPETHETO
npodeccnoHaTbHOTO OOpa3oBanusi MO crenuanbHOCTH 43.02.16 TypusM U TroCTEIPUUMCTBO
oTHocsmelcss kK ykpynHeHHo rpymme 43.00.00 «CepBuc W Typu3mM» W COOTBETCTBYET
«COIMATBHO-TYMAaHUTAPHOMY TIPODHUITION.

Pabouas nporpamma yueOHOTO mpeaMeTa MOXKET ObITh UCIOJIb30BaHA B 00pa30BaTEIbHBIX
OpPTaHM3aIsAX CpPEIHET0 MPOPECCHOHATHHOTO OOPa30BaHMS, PEATUIYIOMIUX MPOTPAMMBbI
cpemHero odmiero oopasoBaHus.

1.2. O0mas xapakTepucTUKa y4e0HOro npeamera

Xumuueckoe oOpa3oBaHue B cpeaHeM oOmieM 00pa30BaHWUU  SBIISIETCS HEOTHEMIIEMOI
4acThl0 MX oOpa3oBaHHOCTH. OHO CIY)KUT 3aBepLIAIOIMM 3TallOM peajlu3alud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEW, NIPUCYIIUX IIEJIOCTHOM CHCTEME
XMMHUYECKOro 00pa3oBaHus. OTH I1IEHHOCTH KAacalTCsl IO3HAHUS 3aKOHOB  IPHPOJIBL,
(GopMUPOBaHHS MHUPOBO33pEHUSI U OOIIEH KyJbTypbl 4YeJOBEKa, a TaKXKe HKOJIOIMYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U IPUPOAHOH cpene. Peanusyercs xumudeckoe
oOpa3oBaHue OOy4aroUIMXCs CpPEACTBAMU Y4eOHOro mpeaMmera «XHUMHUS», COACpPKAHUE U
IOCTPOCHHE KOTOPOI0 ONIpeAeNeHbl B IMporpamMme ¢ ydéToM crneuu(puKd HayKd XHUMUH, €€
3Hau€HUs B MO3HAHUU NPUPOJIBI U B MaTEpUAIbHON )KM3HU OOILECTBA, a TAKXKe C y4ETOM OOLIUX
Hesell ¥ NPUHLMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOLIero
obOpazoBanusi B Poccuiickoii ®@enepanmu. Tak, Hanmpumep, npu (HOPMHUPOBAHHU COACPIKAHUS
npeaMeTa «XUMUs YUTEHbI CIeYOLIE TOJ0KEHHs O ClieHU(pUKEe U 3HAUEHUU HAyKH XUMHHU:

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIPaeT OCO0YIO0 pojib B COBPEMEHHOU
UBWIN3ALMK, B CO3/laHUM HOBOH 0a3bl MaTepHalbHON KyibTyphl OHa BHOCHT CBOHM BKJIaJ B
(bopMUpOBaHNE PAaLlMOHAILHOTO HAyYHOTO MBIILJIEHUS, B CO3JaHME LEJIOCTHOIO MPEICTaBICHUS
00 OKpy’KarolleM MUpPE KaK O €IMHCTBE MPUPO/BI U YelloBeKa, KOTopoe (OpMHUPYETCs B XMMUU Ha
OCHOBE TIOHMMAaHUsl BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHpa, OCO3HAHUS B3aUMOCBSI3HU
MEX]y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOJEHCTBYS € JPYI'MMH €CTECTBEHHBIMH HAayKaMM, XHMHs CTaja
HEOTHEMJIEMOIl YacTbi0 MHUPOBOW KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyJAa H
KU3HU KakJaoro ujeHa obmiectBa CoBpeMeHHash XMMHs KaK Hayka co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HamlpaBjieHa Ha pelIeHHe INI00aJIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS
YEJIOBEUECTBA - CHIPhEBOM, SHEPTETUUECKOM, MUIIEBON, IKOJOTUUECKON OE30MaCHOCTH M OXPaHbI
310pOBbS

B coorBerctBun ¢ obmummu uensmu v npuHnunamu COOQO coxpepkaHue IpenMera
«Xumus»  (0a30BBIE  ypOBEHb  W3Yy4YEHHMs)  OPHUEHTHPOBAHO  IPEUMYILIECTBEHHO  Ha
OOIIEKYTBTYPHYIO  TIOATOTOBKY  OOyYaromuxcsi, HEOOXOAMMYH WM  JJisi  BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOIO BKIIOUEHHsS B KU3Hb COLUYMa, IIPOJOJIKECHUS
00pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMeTa «XUMUs» SBISIIOTCS  0a30Bble Kypchl - «OpraHudeckas
xumus» U «OO0mIast 1 HeopraHuveckasi XUMHUsD», OCHOBHBIM KOMITIOHEHTOM COJEpKaHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAHUW MO HEOPraHWYECKOH XMMHUH (C BKIIOUYCHHEM
3HAaHUU U3 001IeN XUMUN) U opraHndeckoil xumuu. GopmMupoBaHue 1aHHON cUCTEMBI 3HAHUM TTPU



U3yYeHHH TpeaMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOTI000pas3usi BEIIECTB
Ha OCHOBE OOIINX MOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

Crpykrypa coaepxanus KypcoB — «Opranudeckast XuMus» u «O0IIast ¥ HeopraHudeckas
XuMUs» chOpMUpPOBaHA B MPOrpaMMe Ha OCHOBE CHUCTEMHOIO IMOJAXO0Jla K M3YYECHHUIO Y4eOHOTrO
Marepuaia u o0yclIOBIieHAa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHMH HA ONMpeaeTEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKoil XHMHHU BEIECTBa PAacCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHWYECKUX COCIMHEHHUM, a TaKKe Ha YpOBHE
CTEPEOXUMUYECKUX U DJICKTPOHHBIX MpeACTaBlIeHUl 0 cTpoeHuH BeulectB. CBeneHus 00
M3Y4aeMbIX B KypCE BEIIECTBAaX [JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEIMHEHUH. B Kypce opraHmyeckoil XMMHH IMOJIyYalOT DPa3BUTHE
c(OopMHpPOBAHHBIE B OCHOBHOW HIKOJIE MEPBOHAYAIBHBIC MPEACTABICHUS O XMMHUYECKOW CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O
XUMHYECKOW PEaKLUH.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XuMus» 0a30BOro ypoBHs paccMaTpHUBAaETCS
U3YyYEHHBIN B KOJUIECIKE TEOPETUYECKH MaTeprual U (PakTOJIOTHYECKUE CBEACHHUS O BEIIECTBAX U
XUMHUUYECKON peakiuu. Tak, B 4YacTHOCTH, B Kypce «OOmas MU HeopraHumdeckas XUMHs»
0o0yyaromuMcsl MPEeAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOAMYECKOrO 3aKOHa C
OOLIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HIIMMA, TIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHUE
(GYHKIHI 3TOTO 3aKOHA — OT 00O00MIAIOIICH JO OOBSCHSIONMIEH U IPOTHO3ZUPYIOICH.

Enunast cucrema 3HaHUN O BaXKHEHMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUHU, CBOICTBAX U
IPUMEHEHUH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
JOTIONTHSIETCS HAa TEPBOM KypCe 3JIEMEHTaMU COJEp>KaHUs, UMEIOIIUMH KyJIbTYPOJIOTHUECKUN U
IPUKIIAIHON XapakTep. DT 3HAaHUS CIOCOOCTBYIOT OHUMAHUIO B3aUMOCBS3H XUMHHU C IPYTUMHU
HayKaMH, PAacKpbIBAIOT €€ poJib B MO3HABaTEeNbHOM W MPAKTUYECKOW AESITENbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAHMUIO YBAXKEHHS K TMPOIECCY TBOpYECTBA B OOJIACTH TEOPHH U
MPAKTUYECKHUX MPHIOKEHUNH XUMHH, IIOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAUYMMbBIX Mpo0JieMax, CBA3aHHBIX C XHUMHEH, KpPUTUYECKHM OCMBICIMBATh
uHGOpMALIMI0O U TPUMEHATh €€ M TOMOJHEHUS 3HAHWM, pPElIeHUS HHTEJUICKTYalbHBIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BAaTEIbCKUX 3a4ad. B 1menoM conepikaHue y4eOHOro mnpeamera
«XuUMHS» [TaHHOTO YPOBHS M3YyYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE y OOYUAIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI Ui MOHUMaHUS (QUIOCOPCKUX HIEH, TaKMX KakK: MaTepHalibHOE
€IMHCTBO HEOPTaHUYECKOr0 M OPraHWYEeCKOro MHpa, OOyCIOBIEHHOCTh CBOMICTB BELIECTB HX
COCTAaBOM U CTPOEHHUEM, MO3HABAEMOCTh MPUPOAHBIX SIBICHUN MYTEM SKCIEPUMEHTAa M PELICHUS
IPOTHBOPEYMI MEXAy HOBBIMH (paKTaMHU U TEOPETHUECKUMH MPEANOChUIKAMH, OCO3HAHUE POJIU
XUMHUHM B PEIICHWU 3KOJIOTMYECKHUX IMpoOJIeM, a Takke MpoOjeM cOepexeHHs] IHEPreTHUECKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHUAJIOB.

B mnnane pemieHust 3ajay BOCIMTAHHUSA, Pa3BUTUS M COLUMAIM3ALMM O0yYaromuxcs
IOPUHATBIE IPOrPaMMOM TOIXOAbl K ONPENCIICHUI0 COJEpKAaHUS W IOCTPOCHMS NpeaMeTa
pelycMaTpuBalOT (POpMHUpPOBaHUE Yy OOYYaIOLIUXCS YHHUBEPCAJIbHBIX YYEOHBIX JI€HCTBUH,
UMeIUX 0a30BO€ 3HAYEHME IS Pa3IMYHBIX BUJOB AEATENBHOCTU: PEUIeHus MpolieM, Moucka,
aHaiM3a U 00paboTku MH(OpPMALMK, HEOOXOAUMBIX AJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON U
MCCJIEI0BATEIBCKOM I€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B [TO3HAHUU XUMUHU.

1.3. MecT0 IMCHUILVIMHBI B CTPYKType OCHOBHOH HNpPo¢ecCHOHAIBHOH 00pa3oBaTeIbHOM
nporpamMmbl: 6a30BbIN yueOHBIN peaMeT 00111e00pa30BaTEILHOTO IIUKJIA.

1.4. lean u 3agaum y4yeOHOro mpeamera — Tpe0OBaHMS K ILUIAHMPYeMbIM pe3y/bTaTaM
OCBOCHMA NMpeaAMeTa:

[lenb m3yuenus yueGHOro mpenmMera: GopMHpoBaHHE U PAa3BUTHE IMPEACTAaBICHUM O HayYHBIX
METO/ax MO3HAHUS BEIIECTB M XMMUYECKUX PEaKUUH, HEOOXOAMMBIX JUIs MPUOOPETeHUsT YMEHUIN
OpUEHTUPOBAThCS B MHpE BEUIECTB U XUMHUYECKUX SIBJICHUI, UMEIOLUIMX MECTO B MPUPOE, B
IIPAKTUYECKON U MOBCEJHEBHOW KU3HU;



pa3BI/ITI/Ie YMGHI/IFI n CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C HHGHIOILGHI/ICM 58 O6I>SICHCHI/ICM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIFOACHUEM IMpaBuil 0€30MacHOro OOpalieHHs ¢ BEIIeCTBAMU
OBJIAJICHUE OOYYAIOIIMMHCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHATHHOW OPTaHU3AIHU YKUBBIX
CHUCTEM pa3HOr0 paHra M HPHOOPETEHHUE YMEHHM, HCIOJIB3YIOT 3TH 3HAHUSA I TPAMOTHBIX
JeMCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOABI U PELICHUS PA3INYHBIX )KU3HEHHBIX MPOOIIEM.

I[InanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOI0 NpeaMeTa
1. JInuHOCTHBIE Pe3yJIbTAThI (Oroc Ccooj
rPas’kIaHCKOr0 BOCIMTAHUS:
c(OpPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMK O0YYaromerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IEeCTBa;
OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U MTPABOIOPAIKA;
NPUHATUE  TPAJUIMUOHHBIX  HAI[MOHAIBHBIX, OOIIEYEIOBEUECKUX T'YMAaHHCTHYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;
TOTOBHOCTH  MPOTUBOCTOSATH  HMJICOJIOTUM  OKCTPEMH3Ma, HAIHMOHAIM3Ma, KceHohoouw,
JUCKPUMMHAIIUY TI0 COUMATIbHBIM, PETUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B MHTEpPECaX TPakJIaHCKOTO O0OIecTBa,
Y4acTBYIOT B CaMOYIPaBJICHUU B 0011e00pa30oBaTebHON OpPraHM3allud U JETCKO-FOHOIIECKUX
OpraHu3aIusX;
YMEHHE B3aUMOJCHCTBOBATH C COLIMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYCHHEM;
FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;
NMaTPUOTHYECKOT0 BOCTIUTAHUA:
c(OpPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HWIECHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH mepel PoawHON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPHYECKOMY U TPUPOIHOMY
HAcJeIMI0, MaMSITHUKAM, TpaauuusM HaponoB Poccumn, noctuxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;
ujeiHass yOexIeHHOCTb, TOTOBHOCTh K CIy:KeHHUIO0 U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a
ero cyan0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApoAa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUS;
CITOCOOHOCThH OIIEHWBAIOT CUTYAIMI0 M MPUHUMAIOT OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHMBOIO OYyIIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM U (WJIM) IPYTMM Yi€HAM CEMbH, CO3JaHHIO
CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHA LEHHOCTEW CEMEHMHON >KM3HU B COOTBETCTBUHU C
TpaauLUsAMU Hapos10B Poccuu;
ICTETHYECKOT0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas ICTETHKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa U OOIIECTBEHHBIX OTHOIIICHUI;
CIIOCOOHOCTh BOCIIPHHHUMAIOT PA3IMYHBIC BUABI MCKYCCTBA, TPAAUIIUA M TBOPYECTBO CBOETO U
JIPYTUX HapoJO0B, OLIYLIAIOT YMOLIMOHAIBHOE BO3/IEHCTBHE UCKYCCTBA;
yOXACHHOCTh B 3HAYMMOCTH JJs JIMYHOCTH W OOIIECTBa OTEUYECTBEHHOTO M MHUPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;
(puzuvyecKoro BOCHMTAHMUSA:
c(hOpMUPOBAHHOCTH 3JI0POBOTO M 0€30MaCHOT0 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;



NOTPEOHOCTh B (PU3MYECKOM COBEPIICHCTBOBAHHUM, 3aHATHUSX CIIOPTUBHO-030POBUTEIHHON
JIEATEIBbHOCTBIO;

AKTUBHOE HETPHUSATHE BPEAHBIX MPUBBIUEK W WHBIX (POpPM MpUYMHEHUS Bpena PU3NYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

TPY0BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATH M CAMOCTOSTENIbHO  BBIIOJHATH  TaKylO
JESITEIIbHOCTb;

UHTEpEC K pa3iuyHbiM cdepaM MpodeccHoHANIbHON NeATENbHOCTH, YMEHHE COBEpUIAIOT
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BhIBAIOT COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKOM  KYJIbTYpbl, [OHUMAaHHE  BIMSHHUS  COLIMAJIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
[J100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JNEHCTBUU B OKPYKAIOLIEH CpPele HAa OCHOBE 3HAHUSA LIEJEH
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBU, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTMUECKHUE IMOCIEIACTBUS MPEINPUHUMAEMbIX
JIEMCTBHM, IPEAOTBPALLAOT HUX;

pacIIMpeHHe OMbITa AEATEIbHOCTH SKOJIOTMYECKON HAIIPaBIE€HHOCTH;

LEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM W OOILECTBEHHOM NPAKTHKH, OCHOBAHHOIO HAa JUAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEpUICHCTBOBAHUE $I3BIKOBOM M UWTATEJIbCKOW KYJIbTYpbl KaK CpEACTBA B3aUMOJEHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

OCO3HAHHE IIEHHOCTH HAyYHOM JESATENIbHOCTH, T'OTOBHOCTb OCYILECTBISATh IPOEKTHYIO U
HCCJIEI0BATENBCKYIO €SI TENIbHOCTh HHIMBUYAIBHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3VJbTATHI _OCBOCHHS VUeOHOro mpeaMera XHMMHA B _0oJblleil _Mepe
JOJIZKHBI OTPAXKATD.

B cooTrBeTrcTBUM € CHUCTEMHO-IESATENBHOCTHBIM IOAXOJAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOGHHUS TIpeAMeTa «XUMHUS» Ha YPOBHE CpeaHero oOIiero oOpa3oBaHUs
BBIJICJTIEHBI CIIEAYIOIIME COCTABIISIOLINE:

1.T'pa:kaaHCKOr0 BOCIUTAHUSA:

— OCO3HaHUsI OOYyYaIOUIMMHUCS CBOUX KOHCTHUTYIIMOHHBIX MpaB U OOS3aHHOCTEH,
YBa)XXE€HUS K 3aKOHY WU MPABOMNOPSAKY;

— MOPEJCTABICHUS O COLMAJIBHBIX HOPMax M MpaBWJIaX MEKJIMYHOCTHBIX OTHOIUCHUU B
KOJIIICKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOM MAEATENHPHOCTA TMPH CO3AAaHUM YYEOHBIX
MPOEKTOB, PEIICHUU YUYEOHBIX M TIO3HABATEJIBHBIX 3a7ay, BBITIOJHEHUH XUMHUUYECKUX
AKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHUMAaTh U TIPUHUMATH MOTHBBI, HAMEPEHUSI, JJOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3€ PA3JIMYHBIX BHUJIOB YUESOHOU ASSITEIHLHOCTH;

2.I1aTpnoOTHYECKOT0 BOCIUTAHUSA:

— LHEHHOCTHOT'O  OTHOLIEHHUS K MCTOPUYECKOMY W  HAy4YHOMY  HACJIEIUIO
OTEUYECTBCHHON XHUMMUM;

— YBaXXEHUS K IMPOLIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAaHUS TOTrO, YTO JOCTHIKEHHUSI HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX
HaOFOACHUM, KPOIIOTIUBBIX IKCIEPUMEHTAIBHBIX MOUCKOB, MMOCTOSIHHOTO TPyAa YUEHBIX




U IIPAaKTUKOB;
— WHTEpECa M II03HABATEIBHBIX MOTHBOB B IIOIYYCHHHM M TOCJIECAYIOIIEM aHAJIU3E
MH(pOpPMAILIMH O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOW XHWMHH;
3.JlyX0BHO-HPaBCTBEHHOI0 BOCIHHTAHHUSA:

— HPABCTBEHHOI'0 CO3HAHHUs, 3TUYECKOrO IOBEICHUS;

— CIIOCOOHOCTH OLIEHMBAaTh CUTYyallMM, CBsI3aHHbIE C XUMHWYECKUMM SIBJICHUSMHU, U
IIPUHUMAaTh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOpPaAJIbHO-HPABCTBCHHBIC
HOPMBI U LIEHHOCTH;

— IFOTOBHOCTHU OLICHUBATh CBOE IIOBEICHUE M MOCTYIIKM CBOMX TOBAapUIIEH C IO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE ITOCIEACTBUN 3TUX IOCTYIKOB;

4. PopMUPOBAHUSA KYJIBTYPHI 310POBbS:

— MOHMMAaHHUs LIEHHOCTEHM 3710poBOro M Oe3omacHoOro obpasza KU3HHM; HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY M NICUXHUYECKOMY 370pPOBBIO;
— coOroIeHMs NpaBwil 6€30I1aCHOr0 OOpallleHHs] ¢ BELIECTBAMU B OBITY, IOBCEIHEBHOM
JKM3HU U B TPYJOBOH JEITEIBHOCTH;

— MNOHMMAaHHUs LIEHHOCTH IIpaBUJI HHJMBHUAYAJIBHOIO M KOJUIEKTUBHOIO O€3011acCHOro
IIOBEJICHUsI B CUTyalUsAX, YIPOXKAIOIIMX 3J0POBBI0 M JKWU3HHM JIIOJACH; OCO3HAHHUSA
MOCJIEICTBUNA M HENPHUATHUS BPEIHBIX NPUBBIUEK (YHOTPeOJEHHUs aJIKOTOjsl, HAPKOTHUKOB,
KypeHus);

5. TpyaoBoro Bocnuranus:

— KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B Y4€OHO-MCCJIEI0BATEIbCKON JEATEIbHOCTH,
0O0111€CTBEHHO NOJIE3HOM, TBOPUECKOM U APYrUX BUIAX ACSATEIbHOCTH;

— YCTaHOBKM HA AaKTHBHOE YyYaCTHE B pPEIICHUM IIPAKTUYECKUX 3a7ad COLHAIBLHOU
HaIpaBJICHHOCTH;

— WHTEpeca K MPaKTUIECKOMY H3YUEHUIO Mpodeccuii pa3andHoro poaa, B TOM YHCIIE
Ha OCHOBE NIPUMEHEHUsI IIPEAMETHBIX 3HAHUN IO XUMUH;

— YBaXX€HUs K TPYLY, JIIOIAM TPyJa U pe3yJibTaTaM TPYIOBOM IESATEIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHMIYaJbHOH TpaeKTOpUU oOpa3oBaHus,
Oynymeit mpodeccuu W peanu3aud COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XUMHUH, HHTEPECOB U NOTpeOHOCTeH
o011ecTBa;

6.9K010rH4eCKOro BOCIIMTAHUA:

— DKOJIOTMYECKH 1IeJeCOO0pa3HOro OTHOLIEHUs K TIPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBaHUs KU3HU Ha 3eMIIE;

— MOHUMAaHUSA TIJ100aJbHOTO  XapakKTepa JKOJIOTMYECKHUX MpoOJIeM,  BIUSHUS
DKOHOMMYECKUX MIPOLECCOB Ha COCTOSHUE IIPUPOJHON U COLIUATIBHON CPEbI;

— OCO3HAaHUS HEOOXOJWMOCTH UCIOJb30BAHUSA JIOCTH)KEHUM XUMHUU UL  pPEHICHUs
BOIIPOCOB PallMOHAJIBHOI'O NIPUPOJOINOIb30BAHNUS;

— AKTUBHOTO HENPUATHUSA JCUCTBUM, NPUHOCAIIUX BPEJ OKPYXKAKIMIEH NPUPOIHOU
cpeie, YMEHHUs MPOrHO3UPOBATH HEOJArONmpHUSATHBIE HKOJIOTHYECKHE IOCIEICTBUS
NPEeANPUHUMAEMBIX JECUCTBUU U MPENOTBpPAIaTh UX;

— HaQJIMYUs Pa3BUTOrO JKOJIOTMYECKOIO MBIIIECHUS, JKOJOTMYECKON KYJIBTYpPBI, OIBITA
JIESITEIbHOCTH JKOJOTMYECKOM HANpPaBJICHHOCTH, YMEHHUs PYKOBOJCTBOBATHCS HMHU B
MO3HABaTEJIbHON, KOMMYHUKAaTUBHON M COLMAJIbHON INMPAaKTUKE, CIOCOOHOCTH U YMEHHS
aKTHUBHO MPOTHUBOCTOSITH HJIEOJIOTMU XeMo(hoOuu;

7.1leHHOCTH HAYYHOI'O MO3HAHMS:

— c(popMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSA HAyKH U OOIIECTBEHHOW IMPaKTHKU;

— TMOHUMAaHUS CreU(UKU XUMHU KaK HAayKd, OCO3HaHUs €€ poju B (HOpMHUPOBAHUU
pPallMOHAJIBHOIO HAYYHOT'O MBIIUICHUS, CO3/JaHUM  IIEJIOCTHOIO  IPEJCTaBICHUs 00
OKpY’>KalolIeM MHpE KaK O €JUHCTBE NPUPOAbI U YEJIOBEKAa, B IMO3HAHWM NPUPOIHBIX
3aKOHOMEPHOCTEHN U perIeHuH MpobieM COXpaHeHUs MPUPOJHOTO PAaBHOBECHS;



— yOexxAEHHOCTH B 0CO0OU 3HAYMMOCTH XUMHUHU JJIsI COBPEMEHHOW NUBUIIM3ALNU: B €€
TYMaHUCTUYECKON HAIPaBJICHHOCTH W Ba)XXKHOW POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEHICHUU TJI00IBHBIX TPOOJIEM YCTOWYHBOTO pPa3BUTHUS
YeJI0BEUECTBA — CBhIPbEBOM, YHEPreTUUECKOMN, MUILIEBON U 3KOJIOTHYECKOM 0e301acHOCTH,
B Pa3BUTHU MEJHIIMHBI, OOCCIICUCHUU YCJIOBUM YCIEITHOTO TpyAda M 3KOJIOTHYCCKHU
KOM(DOPTHOM JKU3HHU KaXKJA0T0 4yjeHa OOIlecTBa;

— €CTEeCTBEHHO-HAyYHOM T'PaMOTHOCTH: IMOHMMaHHUSl CYIIHOCTH METOJOB ITIO3HAHUS,
HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh MOIy4YaeMble 3HAHUS
JUIS aHaau3a U OOBSICHEHHS SIBJICHHUN OKPYXKAIOIIET0 MHpPAa U TMPOUCXOIAMMX B HEM
M3MEHEHU; YMEHUs JeJlaTh 0O0OCHOBAaHHbIEC 3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINUXCS TAHHBIX C IEJIbIO MOJIyUY€HHUs IOCTOBEPHBIX BBIBOJIOB;

— CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJIb30BaTh XHUMUYECKHE 3HAHUS [JI1 PEIICHUS
MpoOJIEM B pealbHBIX KU3HEHHBIX CHUTYaIUsX;

— HMHTEpeca K MNO3HAHUIO U MCCIIEAOBATEIbCKON EATEIBbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY O00Opa3zoBaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY MOJIYYE€HHIO HOBBIX 3HAHUM MO XUMHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

— WHTEepeca K OCOOCHHOCTSIM TpyJa B pasndHbIX cdepax npodecCuoHaATLHON
JIeSITEIIbHOCTH.

2. MeranpeaMeTHbIe pe3yJibTaThl

MertanpeamMerHbie pe3yJabTaThbl no ®I'OC | KonkperusoBaHHble MeTanpeaMeTHbIe
COO pe3yJIbTaThl

Osgi1aieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
T03HABATEJIbHBIMM el CTBHSIMU:

a) 0a30BbI€ JOTMYECKHUE JIEHCTBUS: a) 6a30BbI€ JTOrMUECKHUE JCHCTBUS:
CaMOCTOSATENIFHO (POPMYITHUPOBATH U UCIIOJIb30BATh NIPU OCBOCHUH 3HAHUI
aKTyaJIH3UpOBATh MPOOIEMY, pACCMAaTPUBAIOT €€ | MPUEMBI JIOTHYECKOTO MBIIUICHUS —
BCECTOPOHHE; BBIJICIISITH XapaKTEPHBIE IPU3HAKU TTOHITHIA
YCTaHABJIMBAIOT CYIIECTBEHHBIN MPU3HAK HITH Y YCTaHaBJIMBATh UX B3aHMOCBSI3b,
OCHOBAHMS JJIs1 CPAaBHEHMSI, KJIacCu(UKaLuN U HCIMOJIb30BaTh COOTBETCTBYIOIINE TOHSATHUS
0000111eHus; JUIsL OOBSICHEHHUS OTJIENbHBIX (PAKTOB U
OTIpeNIeNATh LEeNU 1eATeIbHOCTH, 33a/1aBaTh SIBJICHUH;

napamMeTpsl U KPUTEPUHN UX JTOCTHIKCHHUS, BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS
BBISIBJISATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B KJ1acCU(PUKALMU BELECTB U XUMHUUECKUX
paccMaTpUBaeMBIX SIBICHUSX; peaKInii;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTb, yCTaHaBJIMBATh PUYUHHO-CIIECTBEHHBIE
OLIEHUBAIOT COOTBETCTBHE PE3yIbTATOB IIETISIM, CBSI3U MEXJy N3y4aeMbIMU SIBICHUSIMH;
OLIEHUBAIOT PUCKH MOCIIEACTBUH 1€ATEIILHOCTH; CTPOUTH JIOTUYECKUE PACCYKICHUS
Pa3BUBAIOT KPEaTHBHOE MBIIIJICHHE TIPU PEIIeHUH | (HHIYKTUBHBIC, IEAYKTUBHBIE, T10
KU3HEHHBIX Mpo0iIeM; aHAJIOTMH), BBISBJISITh 3aKOHOMEPHOCTHU U

MIPOTUBOPEYUS B pacCMaTpUBAEMBbIX
SBIICHUSX, ((OPMYTUPOBATH BHIBOJBI U
3aKIIIOUEHUS;

IIPUMEHSTH B ITPOLIECCE MO3HAHUS
HCIOJIb3YEMbIE€ B XUMHH CUMBOJIMYECKHE
(3HaKOBbIE) MOJIENH, TPEOOPA3OBHIBATD
MOJIeJIbHbIE TIPEJICTABICHUS — XUMUYECKHM
3HaK (CMMBOJI) 3JIeMEHTa, XUMHUYeCKast
dbopMyIa, ypaBHEHHE XUMUYECKON PEaKIUN
IIPU PEUICHUU YUeOHBIX MO3HABATEIbHBIX U
MIPAKTUYECKHX 3aJ1a4, IPUMEHATh




Ha3BaHHBIE MOJICJIbHBIE MPEICTABICHUS JIS
BBISIBJICHU A xapaKTepHHx HpI/IBHaKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuuii;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:
BJIQJICTh HABBIKAMU Y4EOHO-UCCIIEI0BATEIHCKON U
MIPOEKTHOM J1eATeIbHOCTH, HABBIKAMU
pa3perieHus mpooieM;

CIOCOOHOCThH ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY
MOWCKY METOJIOB PEIICHHSI MPAKTUYSCKUX 3a/1a4,
MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;
OBJIAJICHUE BUJIAMU JCSITEILHOCTHU IO MOJYICHHUIO
HOBOT'O 3HAHMUSI, €r0 UHTEPIIPETALIUH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHbIX
y4eOHBIX CUTYaIUsIX, B TOM YHCIIE TIPU CO3TaHUU
Y4eOHBIX U COITUATBHBIX TPOCKTOB;
dbopMupOBaHKE HAYYHOTO TUIIA MBIIUICHUS,
BJIaJICHUE HAYYHOU TEPMUHOJIOTHUEN, KIIOUEBBIMHU
MOHITUSIMA U METOJIaMU;

CTaBUTH M POPMYITHPOBATH COOCTBEHHBIC 33Ja4H
B 00pa30BaTeNbHON 1eATEIbHOCTH U JKU3HEHHBIX
CUTYaITUSX;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
AKTyaJIM3UPOBATh 3aJ1a4y, BBIIIBUTAIOT THIIOTE3Y
€e pelIeHHs], HAXOJUTh apryMEHTHI AJIs
JTIOKA3aTeIbCTBA CBOMX YTBEPIKIACHHIA, 33/1aBaTh
napaMmeTpbl U KPUTEPUU PEIICHHUS,
AHATM3UPOBATH TIOJTYICHHBIC B X0/ PCIICHUS
3aJ]a4uM Pe3yJbTaThl, KPUTHUYECKH OI[CHUBAIOT UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBAIOT
MPUOOPETEHHBIN OTIBIT;

pa3pabaThIBAIOT TUTAH PEIICHUS TIPOOIIEMBI ¢
YUETOM aHaJn3a UMEIOIINXCS MaTepUaIbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

OCYIIECTBIISATH IEJICHAITPABICHHBIHN ITOUCK
MepeHoca CpeICTB U CIOCOOOB JICHCTBUS B
MpOECCHOHAIBHYIO CPENY;

YMETh NePEHOCUTH 3HAHUS B IO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATSIIEHOCTH;
YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX
MPEAMETHBIX 00J1acTel;

BBIIBUTAIOT HOBBIC UJCH, TIPEIJIaraioT
OpPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIHE
AIbTCPHATHBHBIC PEIICHHUS;

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:
BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO
MIO3HAHUS BEIIECTB U XMMUYCCKHUX PEaKITHii;
(bOopMyIUpOBATH IEH U 33]]a4H
WCCIICIOBaHMSI, UCTIOIb30BaTh
MOCTABJICHHBIC U CAMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIC BOTIPOCHI B KAYECTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JIS
(bOpMHUPOBAHHUS THITOTE3HI 110 IIPOBEPKE
MPABHJIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,
BJIaJICTh HABBIKAMH CAMOCTOSITEIIEHOTO
TUTAHUPOBAHUS U ITPOBEICHUS YYCHUYIECKUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH
yYMEHUs HaOJII01aTh 32 X0JJ0M TIpoIliecca,
CaMOCTOSITEIILHO MTPOTHO3UPOBATH €TI0
pe3ynbTat, GopMyITUpOBaTH 0000IICHUS 1
BBIBOIbl OTHOCUTEIILHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIICIOBAHUS, COCTABIIATh
00OCHOBAHHBIN OTUYET O MPOJICITAHHON
pabore;

pUOOPETATh OMBIT YYCHUICCKON
HCCIIEA0BATENBCKON U IIPOEKTHON
JESITETLHOCTH, TPOSIBIIATH CIIOCOOHOCTh H
TOTOBHOCTB K CAMOCTOSITSIIBHOMY MTOUCKY
METOJ/IOB PEIICHHUS PAKTUYECKUX 3a/1a4,
MPUMEHECHHIO Pa3IMYHBIX METOJIOB
TIO3HAHUS;

B) pabota c nHpopMaIuei:

BJIQ/ICTh HABBIKAMU MOJTY4YSHHS] HHPOPMAIIHH U3
HNCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISITH TIOUCK, aHATHU3, CHCTEMATH3aIHIO
U MHTEpIpeTalno HHHOPMaLUU Pa3InYHBIX

B) paboTa ¢ uHpopmauei:

(GbopMyIMpOBaTh 3ampoChl W MPUMEHSTH
pa3IMYHbBIC METOJBI MPU TIOUCKE U 0TOOpe
uH(popMaIuy, HEOOXO0IMMON TUTSE
BBIITOJIHEHUS y4eOHBIX 3a1a4




BUJIOB U (OPM TIPE/ICTABIICHNUS;

CO3J1aBaTh TEKCTHI B Pa3JIMUHBIX (hopMaTax C
y4eTOM Ha3HayeHUsl HHOOPMALIUH U 1IEeTIEBOH
ayJUTOpPUH, BEIOUpAsi ONTUMAIBHYIO (hopmy
IPE/ICTaBICHUS ¥ BU3YaIH3aLlUH;

OLICHUBAIOT  JIOCTOBEPHOCTH,  JIETHTUMHOCTb
uHpOpMaINK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

UCTIONIb30BaTh CPEACTBa HMH()OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEUICHUH
KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX "
OpPraHU3allMOHHBIX  337a4 ¢  COOJNIoIEHUEM
TpeboBaHU SPrOHOMHUKH, TEXHHUKH
0€30MacCHOCTH, TUTUEHBI, peCypcocOepexeHus,
OpaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

ONPEAENEHHOIO THIIA;

nprodpeTaTh OMBIT  WCIOJH30BAHUS
WH(OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH ¥ Pa3IMYHBIX TMOUCKOBBIX
CHUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO
dopmy  mpencraBieHuss — MHpoOpManUu
(cxemsbl, TpaduKu, ITUArpaMMbl, TaOIHIIBI,
PUCYHKH H T. II. );

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE

cpeactBa  mpu  paboTe C XMMHYECKOU
uH(popMaIue: MIPUMEHSTD
MEXKIPEIMETHBIE (puzuueckue u
MaTEeMaTHYeCKHe) 3HAaKH H  CHUMBOJBI,

bopmyibl, a0OpeBHaTYphl, HOMEHKIATYPY;
UCIIOJIb30BATh u 1peoOpa3oBbIBaTh

3HAKOBO-CUMBOJINYECKHUE cpencTBa
BJIAZICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI HATISATHOCTH
uHpopManuu, HHHOPMAITMOHHOH 0€30ITacHOCTH
JINYHOCTHU.
OsJaienne YHUBEPCAJIbLHBIMH
KOMMYHHKATHBHBIMH JIeiiCTBHSIMH:
a) oOmeHue: a) oOmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax
JKU3HU;

pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHUS,
MMOHHUMAIOT 3HAYCHHE COIMAIbHEIX 3HAKOB,
pacno3HaBaTh NPEIMOCHUTKH KOH(MIMKTHBIX
CUTYaIlUi ¥ CMSITYAIOT KOH(JIUKTHI;

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIICHUS U
B3aUMOJCHCTBUS;

apryMEHTUPOBAHHO BECTH AUAJIOT, YMETh
CMATYAIOT KOH(DJIUKTHBIE CUTYAIUH;
Pa3BEPHYTO U JIOTUYHO U3JIAratoT CBOKO TOUKY
3pPEHUA C UCTIOJIb30BAHUEM SI3BIKOBBIX CPECTB;

3a/1aBaTh BOMPOCHI 110 CYIIECTBY
00CyX1aeMO TEMBI B X0JI¢ AUAJIOTA W/WITH
JIMCKYCCHHU, BHICKA3bIBATh UJICH,
(bopMyIUpPOBaTh CBOM MPEIOKEHUS
OTHOCHUTEJIbHO BBIIIOJHEHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTAIMEH pPe3yIbTaTOB
MTO3HABATEJIbHON JeATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIIBHO WITH
COBMECTHO CO CBEpCTHHKaMU IIPU
BBITIOJIHEHUH XHUMHUUYECKOT0 SKCTIEPUMEHTA,
MPAKTUYECKON pabOTHI MO UCCIEAOBAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peaTU3allUN
y4eOHOTr0 MPoeKTa U (HopMyIUpOBAThH
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHBIX
HCCIIEIOBAHUM ITYTEM COITIaCOBAHHUS
MO3UIIMK B XO/€ 00CYKIeHUS U 0OMEeHa
MHEHUSIMU

0) cOBMECTHasl 1€ TEIIbHOCTD:

MOHUMAIOT M  UCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOW paboThI;
BBIOUPAIOT TEMATUKY U METOBI COBMECTHBIX
JIEHCTBUM C YI€TOM OOIIUX UHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0T0 4JieHa KOJIEKTUBA;
MPUHUMAIOT TI€JIM COBMECTHOW JI€ATEIIbHOCTH,
OpPraHU30BBIBAIOT U KOOPAMHHUPOBATH JACUCTBUS
110 €€ JOCTIHKECHHIO: COCTABIIATH IJIaH JEHCTBHH,
pacupenensiaTb  poJM  C  Y4ETOM  MHEHUH
YYaCTHUKOB, 00CyX1a0T pe3yNbTaThl
COBMECTHOM paboTHhI;

0) coBMeCTHasI IeATeITbHOCTD:
IIOHMMAIOT U MCIOJIb30BaTh NMPEUMYILECTBA
KOMaHJAHON U MHAMBUIyaJIbHOM pabOThI IpU

pelieHnn XUMUYECKON pOoOIIEeMBI,
000CHOBBIBAIOT HEOOXOIUMOCTH
MIPUMEHEHUS TPYMIOBBIX dbopm

B3aMMOJICHCTBUSL TIPU pEIIeHUU Yy4eOHOM
3a/Jauu;

BBIOMPAIOT TEeMaTUKy u METOBI
COBMECTHBIX JEUCTBUH € y4&€TOM OO0IIMX
WHTEPECOB U BO3MOKHOCTEH KaKIOr0 WIeHa
KOJIJIEKTHBA;




OLIEHUBAIOT KaueCTBO CBOEr0 BKJIAJa U KaXJOro
YY4aCTHMKA KOMaHJAbl B OOIIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpEeJIaraloT HOBBIE MMPOEKTHI, OLIEHUBAIOT UJICH C
HO3ULIMU HOBU3HBI, OPUTUHAILHOCTH,
MPAKTUYECKOU 3HAYMMOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH padoTy B
YCIIOBHSAX PEAIbHOTO, BUPTYAJIHHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOACHCTBUS;
OCYILECTBIISITh MIO3UTUBHOE CTPATETMYECKOE
IIOBEJICHHUE B PA3JIMUHBIX CUTYALUSX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIMATUBHBIM.

MIPUHUMAIOT Lemnb COBMECTHOM
JIeSITEILHOCTH, OpraHHU30BBIBATE U
KOOPJIMHUPOBATH eNCTBUA 110 eé

JOCTIDKEHHUIO: COCTaBIIATh IIaH ACHCTBHM,
pacnpenensaTb poJii ¢ Y4ETOM MHEHHI
YYaCTHUKOB,  OOCYXJalOT  PE3yJbTaThl
COBMECTHOH pabOTHI;

OLICHUBAIOT KayeCTBO CBOEro BKJIajga U
BKJIaJa KaXKJOr0 YYacCTHHKAa KOMAaHJIbl B

o0muii pe3yabTaT Mo  pa3pabOTaHHBIM
KPUTEPHUSIM;
IIPEJIaral0T HOBBIE IIPOEKTHI, OLEHUBAIOT
uaeu c MIO3ULUU HOBU3HBI,
OPUT'MHAIbHOCTH, IIPaKTUYECKOU
3HAYUMOCTH;

OCYIIECTBISATh ITO3UTUBHOE CTPATErH4YECKOE
MOBEJCHUE B  PA3IMYHBIX  CHUTyalUsX,
NPOSIBIIATH TBOPYECTBO M BOOOpakeHUE,
OBbITh MHUIIMATHBHBIM.

Orjaaaenue YHUBEpPCAJIbHBIMHA
PEryJassiTUuBHIMU I[eﬁCTBHHMH:

a) caMOOpTaHHU3aIUs:
CaMOCTOSITEIILHO OCYILECTBIIATh TTO3HABATEIHLHYIO
JACATCIIbHOCTDb, BbISBIIATH HpO6JIeMI)I, CTaBUTh U

dbopMynupoBath  COOCTBEHHBIE  3aJaud B
00pa3oBaTeNbHON JICSITEILHOCTH M KU3HEHHBIX
CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTaBIISATh IUIAH  PEHICHUs

npoOjaeMbl C Y4YeTOM HMEIOIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOUYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKU y4eOHOr O MpeIMeTa Ha OCHOBE
JIMYHBIX MIPEIIIOYTEHUN;

JIENIal0T OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBAIOT MPUOOPETEHHBIN ONBIT;
CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHIO
IUPOKON IPYIUIIUUA B PA3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO TMOBBINIAIOT CBOW 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHB;

a) CaMOOpraHU3aIus:

CaMOCTOSITEIIBHO IUIAHUPOBATh u
OCYIIECTBJISAITh ~ CBOK  I103HABATEJIbHYIO
JEATEIIBHOCTD, OIIPENEsisl €€ LN U 3ajauH,
KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATh MPEIJIaraeéMblil aJITOPUTM
JEHCTBUI IpU BBIIOJHEHUM Y4YEOHBIX U
UCCIIIOBATEIbCKUX  3a/1ad,  BbIOMpATh
HaumOonee A(pdexTHBHBIA  Ccrocod  HMX
peleHnss ¢ Y4€TOM IIOJIyYE€HHs HOBBIX
3HaHMH O BeIeCTBaX U XUMHYECKHX
peaxkuusx;

0) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCHUTH
KOPPEKTUBBI B JEATENBHOCTb,  OLEHUBAIOT
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU I103HABATEIbHON peduexcuu
KaK OCO3HaHUs COBEPIIAEMBIX JEUCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, MX PE3YJIbTATOB U
OCHOBaHHIA;

UCTOJIb30BaTh MpPUEMBbl Pe(IEKCHH IS OLEHKH
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBAIOT PUCKUM U CBOEBPEMEHHO
IIPUHUMAIOT PENIEHUS 110 UX CHUKEHUIO;

0) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCHTh
KOPPEKTUBBl B JEATEIBHOCTH, OLICHHBAIOT
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIAJCTh ~ HaBBIKAMH  ITT03HABATEIbHON
pedIieKCHH KakK OCO3HAHHUS COBEPIIAEMBIX
JICWCTBHI M MBICIIUTEIBHBIX TPOIECCOB, HX
pE3yJIbTATOB M OCHOBAaHWiA; HCIIOJIb30BATh
npuéMbl pedrIeKcHn Al OIIEHKU CHUTYAIlHH,
BBIOOPA BEPHOTO PEIICHHUS;

YMETh OICHWBAIOT PUCKH M CBOEBPEMEHHO
NPUHUMAIOT PEHICHUS 110 UX CHIKCHUIO;




MIPUHUMAIOT MOTHUBBI M apryMEHTBI JIPYTUX
IIPY aHAJIU3€E PE3YNbTATOB AESTEIbHOCTH;

B) SMOIMOHABHBIH WHTEJUICKT, | B) YMOIIMOHAIBHBIA HHTEIUICKT:
Ipe/INoararoi chOPMUPOBAHHOCTS: c(OPMUPOBAHHOCTb CaMOCO3HaHHUs,
CaMOCO3HaHUs,  BKJIIOYAIOMIETO  CIIOCOOHOCTH | BKJIFOYAIOMIETO CIOCOOHOCTh  TOHHUMAIOT

IOHUMAIOT CBOE SMOLMOHAIBLHOE COCTOSHHUE,
BUJICTh HANPABJICHUS Ppa3BUTHA COOCTBEHHOM
ObITh YBEpPEHHBIM B

HIMOIMOHAIBHON  cepsl,
ceOe;
caMOperyJINpOBaHuUs,
CaMOKOHTPOIIb, YMEHHE
OTBETCTBEHHOCTh 3a CBOE
U3MEHEHUSAM W TPOSABIATH THUOKOCTB,
OTKPBITBIM HOBOMY;
BHYTPEHHEHN MOTHBAIUH,

OIITUMMU3M, WHHUIIMATUBHOCTD,

€ro NOpu  OCYLIECTBICHUU
COILIMAIbHEBIX
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIICHUS
JpYrUMU  JIIOJAbMH, 3a00TUTHCA,

MHTEPEC U pa3peniaroT KOH(IUKTHI;

HaBBIKOB,

BKJIFOYAIOIIETO
[IPUHUMAIOT
MTOBEJCHUE,
CIOCOOHOCTH aaNTUPOBATHCS K SMOILMOHAIBHBIM
OBITD

BKITIOYAIOIICH
CTpEMJICHHUE K JOCTH)KEHUIO IeIM W  yCIexy,
YMCHHE
JIEHCTBOBATH, HCXO/ISI K3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTH ITOHUMAIOT
SMOILMOHATIBHOE COCTOSIHUE APYIHX, YYUTHIBAIOT
KOMMYHHKAIIHH,
CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

BKJIFOYATOIINX
¢ | CrIoCOOHOCTh K
MPOSIBIISITH

CBOE SMOLIMOHATILHOE COCTOSIHHE, BHJIETh
HaTpaBJICHUS pa3BUTHS  COOCTBEHHOM
AMOLIMOHAJIBHOMN cdepsl, OBITH
YBEpPEHHBIM B cebe;
CaMOpPETyJIHPOBAHHUSA,
CaMOKOHTPOITb, yMEHHUe NPUHUMAIOT
OTBETCTBEHHOCTb 332 CBOE TIOBEJCHUE,
CHOCOOHOCTh aIalI THPOBATHCS K
AMOIMOHAITBHBIM U3MEHEHHSIM U TPOSIBIISITH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTHBAIMH, BKIIOYAIOIICH
CTPEMJICHUE K JIOCTHKCHHUIO LIEJIH U yCIIEXY,
ONTHMH3M,  HWHUIMATHBHOCTh,  YMCHHE
JICHCTBOBATb, UCXOJIs u3 CBOUX
BO3MOXKHOCTEIA;

OMIIATUH,  BKJIIOYAIOIICH
MOHMMAIOT  AMOLMOHAIBHOE
JIpYTUX, YUUTHIBAIOT
OCYILIECTBIICHUH

BKJIIOYAarouicro

CHOCOOHOCTH
COCTOSIHUE
ero npu
KOMMYHHKAIIHH,
COYYBCTBUIO "
COIIEPEKMBAHHUIO;
COIMAJIbHBIX  HABBIKOB,  BKJIFOYAIOIIUX
CHOCOOHOCTh BBICTPAMBAIOT OTHOILIEHHS C
JIPYTHUMHU JTIOJbMH, 3a00THTBCS, MPOSBIIATH
MHTEPEC U pa3pemaroT KOH(IUKTHI.

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

MMPUHHUMAIOT 0665[, IIOHHUMas1 CBOM HEAOCTATKH U

JOCTOMHCTBA,

IIPUHUMAIOT MOTUBBI U apTYMEHTBI IPYTUX JIIOAEH

IIpU aHAJIU3€C PE3YJIbTATOB ACATCIBHOCTHU;

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX JIOJEH

Ha OIINOKH;
Pa3BHUBAIOT CIIOCOOHOCTH MOHUMAIOT MHP C
MO3ULUH IPYrOro 4eJI0BEKa.

I) IpuHATHE ce0s U IPYTUX JIIOJCH:
NPUHUMAIOT  ce0s, TMOoHUMas
HEJOCTaTKU U IOCTOMHCTBA;
NPUHUMAIOT MOTHUBBI M  apTyMEHTHI
JpYIMX TIpH AQHAJINW3€ PE3yJbTaTOB
JIeSITEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPABO APYTUX
Ha OIIMOKH;

pasBUBAIOT  CIIOCOOHOCTh TOHUMAIOT
MUD C NO3UIUH JIPYrOro YeJIoBeKa.

CBON

3. IIpeamMeTHBbIe pe3yabTAThI

IIpeamernsbie pesyabtathl 10 PI'OC COO

KonkperusupoBaHHsie
pesyabtarsl (IIPII)

NpEeAMETHBLIC

1) chopMUPOBAHHOCTH MPEACTABIECHU: O
XUMHYECKON COCTaBISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIU
XUMHH B [IO3HAHUU SIBJICHUH IPUPOJIBI, B
(GOopMUPOBAHNUN MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ PYHKIMOHAIBHOI IrPaMOTHOCTH,
HEO0OXOIUMOM ISl peIIeHUs] MPAKTHUECKUX

BeinyckHuk Oyaer 3HaTh:

OCHOBOIIOJIATAIOIIME IOHATHS (XUMHUYECKUI
DIIEMEHT, aTOM, U30TOM, S-, P-, d-3JIeKTPOHHBIE
opbuTanu aTOMOB, HOH, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, CTEIEHb OKHCIICHU,
XUMHUYECKasl CBsI3b (KOBaJE€HTHAas, WOHHad,
METaJUIMYeCKasi, BOJOPOIHAs), DICKTPOHHAs




3aJa4 U HKOJIOTMYeCKH 000CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOMN
cpene;

2) BIaJicHUE CUCTEMON XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraroIiye
MOHATHUS (XUMUYECKUHN AJIEMEHT, aToM,
9JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBINA 00BeM,
YIJIEPOAHBIN CKeNeT, GyHKIMOHATbHASL
rpyIa, paauKkai, u30Mepusi, U30MepHI,
TOMOJIOTHYECKUHN PsifI, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPO/I- U a30TCOJIepKAIlNe
COeIMHEHUS, OMOIOTUYECKU aKTUBHBIE
BellecTBa (yriaeBo/Ibl, KUPbI, OCIKN),
MOHOMEp, MTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUSI,
KPUCTAJUTMYECKAs PEIIeTKa, TUIThl XUMHUYECKUX
peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHIOTEPMUUECKHE, PEAKIINH HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEAIJICKTPOJIUTHI, JIEKTPOIUTUYECKAS
JUCCOLIMAIUS, OKHCITUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOU PEaKINK, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TeOopus
XUMHUYECKOTO CTPOCHHS OPTraHUIECKUX
BewectB A.M. bytieposa, Teopus
AIEKTPOITUTUUECKOMN AUCCOLIUAIIHH,
nepuoauueckui 3akoH [[.11. Menneneesna,
3aKOH COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH,
(haKTOJIOTUUYECKHE CBECHUS O CBOMCTBAX,
cocTaBe, IOMy4YeHUHU U 0e30macHOM
WCIIOJIb30BAaHUU BOXKHEUIITNX HEOPTAHUIECKUX
Y OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEeATETLHOCTH YEJIOBEKA;

3) chopMUPOBAHHOCTH YMEHUI BBISBIATH
XapaKkTepHbIC MPU3HAKU U B3aUMOCBSI3h
M3YYEHHBIX MTOHATUN, TPUMEHSTh
COOTBETCTBYIOIINE MOHSITHS TIPU OMMCAHUN
CTPOEHHUSI U CBOMCTB HEOPTAaHUYECKUX U
OpPTraHWYECKUX BEIIECTB U UX MPEBPAIICHUIA;
BBISIBJIAITh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHSATUSMH U MIPEACTABICHUSIMHU JPYTHX
€CTECTBEHHOHAYYHbIX MPEIMETOB;

4) copMHUPOBAHHOCTH YMEHHUH MCIIOJIb30BATh
HAaMMEHOBAHMS XUMHUYECKUX COEAUHEHUN
MEXIYHAPOJHOTO COI03a TEOPETUUECKON 1
MPUKJIATHOM XUMHUH U TPUBHAILHBIC HA3BAHUS

00osouka aToma, MOJIEKYJIa,
ANIEKTPOOTPHUIIATEIHHOCTD, CTPYKTypHast
dbopmyna (pa3BépHyTas U COKpami¢HHas),

MOJIb, MOJISIPHAsI Macca, YriepOIHbIA CKEIIET,
(yHKIMOHATBHAS TPYIINA, paauKall, U30MEpHsl,
M30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH,
YIJIEBOAOPOIbI, KUCIOPOA- U a30TCOAECPKAIINE
COCIMHECHMS, MOHOMEp, MoJIuMeEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS);  KpPHUCTAUIMYECKas  peléTka,
TUNBl  XUMUYECKUX  pEaklud, pacTBOp,
BIEKTPOJIUTHI, HE3JICKTPOJIUTBHI,
AIEKTPOJIUTHYECKAS JIFCCOITHAITHS,
OKHCIIUTEINb, BOCCTaHOBUTEIIb, CKOpPOCTH
XHUMHYECKOU peakuuu, XHMHYECKOE
paBHOBECHE;, TEOPUU U 3aKOHBI (Teopust
CTpOCHHUS OpraHuyeckux Bemects A. M.
Bytneposa, 3akOH COXpaHEHUSI MACChI BEIIECTB
TEOpUS  ANEKTPOJIUTUYECKON JTUCCOLMALUU,
nepuoauueckuii 3akon JI W Menneneena,
3aKOH COXPAHCHHS W MPEBpAlICHUS SHEPTUU
IPH XUMHUYECKHUX PEaKIIHsX);

3aKOHOMEPHOCTH,  CHUMBOJMYECKUH  SI3BIK
XHUMHH, MUPOBO33PEHUYECKUE 3HAHUSI, JIKAIIINE

B OCHOBE T[IOHMMAaHHUS TMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUH,
(haKTOJIOTUYECKHE CBEIEHUS O  CBOMCTBAX,
cocTaBe, MOJIy4eHUHU u 6e3o0macHoM

HCIIOIB30BAHNN BaKHEHUIITHX HCOPTraHNYCCKUX
BeIeCTB B OBITY M MPaKTUYECKOU
JIeSITEIbHOCTH YEJI0BEKa,

0 XUMHYECKOU COCTaBJISAIOIIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpA, POJIM XUMHH B
MMO3HAHUM SBJIICHUI NPUPOJIbI, B
(GOpMHUPOBAHUN MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ QYHKIIMOHATHHOU TPaMOTHOCTH,
HEOOXOMMOM JIJIs1 PEIICHUS TPAKTHIECKUX
3a]1a4 U HKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 340POBBIO U IIPHU-
pOAHOM Ccpere;

BoimyckHuk Oyaer ymeThb:

8blA6/AMb  XapaKTEpPHBIE NPUA3HAKHU
IOHSTUM, YCTaHaBJIUBATh 150:¢
B3aMMOCBSI3b, UCNONIb306AMb
COOTBETCTBYIOLINE IIOHSITUS npu
OINMCaHUU COCTaBa, CTPOEHHUSI U
IIpeBpallcHUN OpPraHUYECKUX u
HEOPraHUYE€CKUX COCIUHEHUM;
UCNONb306amMb XUMHUYECKYIO CUMBOJIUKY
JUIZ  COCTaBJICHUsSI  MOJIEKYJSIPDHBIX U
CTPYKTYPHBIX (pa3BEpHYTOH,




BaXHEHMIIINX BEIIEeCTB (3TUJICH, alleTHIICH,
rmnepuH, penon, popmanbaerus, ykcycHas
KHCJIOTa, TTIUIMH, YTapHbIN Ta3, YIICKUCIbII
ra3, aMMHUaK, raiieHas U3BeCTh, HeraiieHas
U3BECTb, MUTHEBAS COJA U IPYTHX), COCTABIIATD
(dbopMyJITbI HEOPraHUYECKUX U OPTaHUIECKUX
BEIIECTB, YPAaBHEHUS XUMHUECKUX PEaKIIUiA,
OOBSICHATH UX CMBICH; TIOJITBEPKIATh
XapaKTepHbIe XMMHUECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U
3aMUCAMU YPAaBHEHUN XUMUYECKUX PEaKIuii;
5) chopMUPOBAHHOCTh YMEHUH YCTaHABIMBATH
MPUHA]JICKHOCTh U3YYEHHBIX HEOPTraHMYECKUX
Y OPraHUYECKUX BEUIECTB K OMpPEIeICHHBIM
KJIaccaM U Ipynram COeAMHEHUH,
XapaKTEepU30BaTh UX COCTAB U BaXKHEHUIIINE
CBOICTBa; ONPENENSITh BUIbI XUMUYECKIX
cBsi3el (KOBaJieHTHAs, MOHHAS,
MeTaJUIMuecKasi, BOJIOPOIHAS ), TUIIBI
KPUCTATTMYECKHUX PELIETOK BEIIEeCTB;
KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIIHH;

6) Bi1aJlecHuE OCHOBHBIMU METOJIaMU HAYYHOT'O
MMO3HAHUSI BEIIECTB M XUMUUECKHUX SIBJICHUI
(HabnroieHue, u3MepeHue, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHHI1 POBOIUTH
pacyeTsl 10 XUMHUYECKUM hopMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEaKIUi ¢
UCIIOJIb30BaHUEM (PU3NYCCKUX BEITUYHH,
XapaKTEepU3YIOIINX BEIIeCTBa C
KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaIbHBIE YCIIOBUS) Ta30B, KOINYECTBA
BEII[ECTBA; UCIIOJIB30BATh CUCTEMHBIC
XUMHUYECKHE 3HAHUS [T IPUHATHS PEIICHU B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;
8) chopMHPOBAHHOCTH YMEHUH TIJIAHUPOBATH U
BBITIOJTHATH XUMUYECKHUI SKCTIEPUMEHT
(mpeBpaleHus OpraHuYeCKUX BEIIECTB MPU
HarpeBaHuU, MOJTYYCHHE STUIICHA U U3y4YeHUE
€ro CBOMCTB, KAUECTBEHHBIC PEAKIIMHU Ha
aNbJIETH/IbI, KpaxMall, YKCYCHYIO KHUCIIOTY;
JieHaTypaiusi 0eJIKOB MPU HArPEBaHUH,
[[BETHBIC PEAKIIUU OETIKOB; IPOBOAUTH
peaxKuu HOHHOTO 0OMeHa, OTPEeAeIsATh CPeIy
BOJ/IHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIUN HA
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHWUS; PelaTh
AKCIIEPUMEHTAJIbHBIE 33]]a4H 110 TeMaM
"Mertambl" u "HeMeranisl") B COOTBETCTBHUH C
MpaBUJIaMHU TEXHUKU 0€30MacCHOCTH TPH
oOpallleHnH C BEeIeCTBAMHU U JJa00OpaTOPHBIM

COKpaIIEHHOMN)
BEIIECTB H
peaKkiuii; uU320masIuams
MOJIEKYJI OPTraHWYECKHUX BEIIEeCTB IS
WUTFOCTpAllMA WX  XHUMHYECKOTO0  H
MMPOCTPAHCTBEHHOTO CTPOCHUS,
ycmanasenueams MIPUHAJIC)KHOCTD
W3YYCHHBIX OPTaHWYECKHUX BEMISCTB IIO
HUX COCTaBYy WM CTPOCHHIO K OINPEACIEHHOMY
KJIaccy/rpymnne COCTMHCHUN
(YyrieBonopo/ibl, KHUCIIOPO/I- u
a30TcoJIeprKaIe COCIIMHCHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHCHHS);
oasamw M Ha3BaHUS o
CHCTEMaTHYCCKOMN HOMCHKJIAType
(IUPAC), a IIPUBOJUTH
TPUBHAJbHBIC  HA3BaHHUS  OTJACIBHBIX
OpPraHUYCCKUX BEIICCTB (THIeH,
MPOTIMJICH, AaIleTUJICH, ATHJICHTIHUKOJb,
TJIMLEPUH, (enomn, bopmanbaerun,
arneTaapAeTHl, MypaBbUHAs KHCJIOTA,
YKCyCHasi KHCJIOTa, OJICMHOBasi KHUCJIOTA,

hopmy
YpaBHEHUM

OpPTaHUYECKUX
XUMHAYECKUX
MOJEIN

TAaK¥XKEC

cTeapuHOBas KHCJO0Ta, IJIF0KO03a,
dbpykro3a, Kpaxmadl, LIEJUTIOJIO03,
MJUIMH) W TPUBHAJbHBIE Ha3BaHUS

OTJEIBbHBIX HEOPraHWYECKUX BEIIECTB
(yrapHblii ra3, yriieKuciabli ra3, aMMHak,
rameéHasi U3BE€CThb, HeErall€éHas W3BECTb,
IUTHEBAasI COAAa, MUPUT U Jp;

ycmanaenueams NPUHAJIEKHOCTD
HEOpPraHUYECKHUX BEIIECTB 10 UX COCTaBY K
ONpeIEeIEHHOMY KJ1accy/rpynme

coequHeHUi (MpocThie BellecTBa
MeTaaabl W HEMeTalbl, OKCHIBI,
OCHOBaHUs, KHCJIOTBI, am@OTepHbIE
TUJIPOKCUJIBI, COJIN);

onpedensimb BUJIbI XUMHYECKOU CBS3U B
OpPraHMYECKHUX COCIUHEHUAX (OMHAPHBIE
U KpaTHBIE);

npuUMeHsamo MOJIOKEHUS TEOpUH
CTpPOEHUS OpTaHUYECKUX BeriecTtB A. M.
BytnepoBa JIst OO0BsICHeHUS

3aBHUCHUMOCTH CBOWMCTB BEMIECTB OT WX
COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHUs
MAacChI BEIIECTB;

PAacKpvléams CMBICH IEPUOIAYECKOTO
3akoHa /. 1. MennaeneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTHUYECKYIO (DYHKITUH;
xapakmepuzo08amas SIJICKTPOHHOE
CTPOEHHE aTOMOB XMMHUYECKHUX




000pyI0BaHUEM; TIPEIICTABIISATE PE3YIbTAThI
XMMHUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu
YPaBHEHHIA COOTBETCTBYIOIIUX PEAKIIMN U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ITHX
pe3yJIbTaTOB;

9) chopMUPOBAHHOCTh YMEHUS aHATU3UPOBATH
XUMHYECKYIO0 HHPOPMAIIUIO, TIOITY4aeMyI0 U3
pa3HbIX UCTOYHUKOB (CPEICTB MAaCCOBOM
uHpopmaruu, cetb IHTEpHET 1 pyrue);

10) chopmupoBaHHOCTH YMEHUIA COOTIOIATH
NpaBUIIa YKOJIOTHYECKH 1IeTIECO00Pa3HOTO
MIOBEJICHUS B OBITY M TPYAOBOU JNESTEIHLHOCTH
B IIEJISIX COXPAHEHHS CBOETO 3JI0POBbSI U
OKpPY’KaIOILed IPUPOJIHOM CPENIbl; YUUTHIBATh
OIAaCHOCTh BO3JICHCTBHS HA KUBBIC OPraHU3MbI
OTIpEIeICHHBIX BEIIECTB, TOHUMAs CMBICT
noKazareJisi PeIeIbHOM JOMyCTUMOMN
KOHIICHTPALINH;

11) s oGyyaromuxcsi ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBSI:
c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSTh
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUIA,
12) s cnensiX U ca00BHISIIIAX
oOyJaromuxcs: cOpMUPOBAHHOCTh YMECHHUS
UCIIO0JIB30BaTh PEIbe()HO TOUCUHYIO CUCTEMY
o0o3nauenuit JI. bpaiins nns 3anucu
XUMHYECKHX (POPMYIL

ayieMeHTOB 1—4 nepuoaoB
[leproauueckoit cucTeMbl XUMHUYECKHUX
sanemeHnToB /1. 1. Menaemneera,
HCITIOJIb3YsI TIOHATHSA «S-, P-, d-
AJICKTPOHHBIE OPOUTA- JIN,
«IHEPreTUYECKUE YPOBHU»; 0OBICHAMD
3aKOHOMEPHOCTH U3MECHEHHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COCJIMHEHUN IO MepHoJaM U IpyIirnam
[Meproanueckoit cuCTeMbl XUMUYECKUX
anemenToB /. 1. Mennaeneena,;
xapakmepuzoeams COCTaB, CTPOCHHE,
(pu3umyueckue M XUMHYECKHE CBOWMCTBa
TUNUYHBIX NOPEIACTABUTEICH Pa3TUYHBIX
KJIAaCCOB OPTaHUYECKHUX BEIECTB (METaH,

dTaH, OTWJICH, TIPONWICH, AaIleTUJICH,
Oyranuen-1,3, MeTuiaoyTaauen-1,3,
OeH30.I, METaHOJI, 3TAHOII,
ATWJICHTJIMKOIb,  TJIMICPHUH,  (EHOI,

aletajgbpJeTrull, MypaBbUHAsi U YyKCyCHas
KHUCIOTHI, IJIF0KO3a, Kpaxmail,
LIEJUJTI0JIO3a, AMUHOYKCYCHasi KHCJIOTa);
ULTIOCMPUPOB8AMb TEHETHUYECKYIO CBS3b

MEXITY HUMU YPaBHCHUSIMU
COOTBETCTBYIOIIHUX XUMHUYECKUX
peakuui c HCTIOJIb30BaHUEM
CTPYKTYPHBIX (hopmyi;

Knaccuguyuposamo XUMHUYECKHUE
peakuuu TI0 Pa3IMYHBIM IPU3HAKAM
(umcty W COCTaBy  pearupyrommx

BEIIECTB, TEIUIOBOMY 3((EKTy peakiluu,
U3MEHEHUIO cTeneHem OKHUCJICHUS
DJIEMEHTOB, OOpPaTUMOCTH  pEaKIUH,
YUYaCTHUIO KaTaJu3aTopa);
xapaxkmepuzosams (onucvieams) o0IINE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEIIECTB pa3- JUYHBIX KJIACCOB;
noomeepcoams CyleCTBOBaHNE
T€HETUYECKOU CBSI3H MEXKITY
HEOPraHMYEeCKUMHM BEIIECTBAMM C
MTOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIIUX
XUMUYECKUX PeaKIHii;
xapaxkmepuzoeamuw WCTOYHUKHU
YIJI€BOAOPOIHOIO CBIPbs (HedTs,
MPUPOAHBIN Ta3, Yroiib), CHOCOOBI WX
nepepaboTKu u MpaKTUYECKOEe
MMPUMEHEHHUE TIPOTYKTOB TTepepabOTKH;
npoeooums BEIYUCIICHUS 110
XAMHYECKAM YPaBHEHHSIM (MacCHhlI,
00BEMA, KOJTUYECTBA UCXOTHOTO
BEIIECTBA WJIM MPOIAYKTa PEAKIIUH IT0
HU3BECTHBIM Macce, 00bEMY, KOJIUUECTBY




OJTHOTO M3 UCXOJHBIX BEIIECTB WU
MMPOAYKTOB PEAKIINH; «MACCOBasl JIOJIS
BEIIIECTBa B PACTBOPE», 00 bEMHBIX
OTHOIIIEHUI Ta30B MIPH XUMHUISCKUX
peaKIusIX, Macchl BellecTBa Wi oobéma
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIIECTBa, Macce MM OOBEMY OJHOIO
U3 YYaCTBYIOIIUXB PEAKIIUU BEIIECTB,
TEIUI0BOTO 3(pekTa peakimu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEIIECTB,
MPEBPAILCHUs K COXPAHCHHUS YHEPIUH);
onpedenisims BaJICHTHOCTh U CTCTICHB
OKHCJICHUS] XUMHUYECKHX IJIEMEHTOB B
COCJIMHEHUSIX PA3JIMUHOTO COCTaBa; BUJL
XUMHYECKOHN CBsI3U (KOBaJIeHTHAsI,
WOHHAs1, MeTaJUTMYeCcKasi, BOJIOPO/IHAs) B
COEOUHEHUSIX; TUI KPUCTAJTUYECKON
PEMIETKH KOHKPETHOTO BEIIECTBA
(aTomHas, MOJIEKYJIsIpHAasi, MOHHAS,
MeTaindeckas); XxapakTep Cpelibl B
BOJIHBIX PacTBOpPaxX HEOPTAHUYECCKUX
COCIUHEHHI;

npoeooums peakiinu, MO ITBEPKIAI0IINE
KaueCTBEHHBIN COCTaB pa3IUnYHbIX
HEOPTraHUYECKUX BEIIECTB;
pacnosnaeams ONBITHBIM ITyTEM UOHBI,
MMPUCYTCTBYIOIIHE B BOJHBIX PacTBOpax
HEOPraHUYECKUX BEIIECTB;

6/1a0emsb CUCTEMOM 3HAaHUM 00 OCHOBHBIX
MeToAax HAy4YHOTO MMO3HAHUS,
HCITOJIb3YEMbIX B XUMHHU TIPU WU3YUCHUU
BEIIECTB HM  XUMHUYECKUX  SBIICHHUU
(mabmrosieHuEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJEIIMPOBAHHUE), UCNONIb30BAMb
CHUCTEMHBIC XWUMHYCCKUE 3HAHUS JUIS
MPUHSATUS pEHIEHUH B  KOHKPETHBIX
JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX NMPUMEHEHHUEM;
cobmooams  npasuna  TIOJIb30BaHUS
XUMHYECKON TMOCYJI0Oi U J1abopaTOpPHBIM
o0opylioBaHHMEM, a TaKXe MpaBUia

oOparteHus c BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIUAMAN 110
BBITTOJIHEHHO J1abopPaTOPHBIX
XUMHUYCCKHUX OIIBITOB,

cocmaenams ypaBHEHUSI PEaKLUU
pa3JINYHBIX THUIIOB; IIOJHBIE U
COKpall€HHbIE YPABHEHUS PEaKLIUU
HOHHOI'0 OOMEHAa, yUUThIBas yCJIOBUS,
IIPHA KOTOPBIX 3TU PEAKLUU UAYT 10
KOHIIa;

PAacKpbieamb CYIIHOCTh OKUCIMTEIBHO-




BOCCTaHOBHTEJIBHBIX PEaKITUH
MIOCPEACTBOM COCTABJICHUSI JIEKTPOHHOTO
OaylaHca ITUX PEaKIINiA,

00bACHAMb 3aBUCUMOCTb CKOPOCTHU
XAMUYECKOW PEaKINU OT Pa3IMIHbBIX
(hakTOpOB; XapakTep CMEIICHUS
XAUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHEIITHETO BO3ACUCTBUS
(mpunamun Jle [larense);
Xapakmepuzo6ams XUMHUYECKHUE MPOLECCHI,
JIeXKaIUe B OCHOBE IMPOMBIIIICHHOTO
MOJTYYEHHUsI CEPHOU KUCIIOTHI, aMMHaKa, a
TaKxke CHOPMUPOBAHHOCTH MPECTABICHHUM
00 O0IIMX HAYYHBIX NPUHITUNIAX U
AKOJIOTHYECKHUX MPOOIeMax XUMHUYECKOTO

IIPOU3BOJICTBA;
NAAHUPOBAMb N BbINOIHAMbG XUMHUYECKUN
JKCIIEPUMEHT (mpeBparteHust

OpraHM4YCCKHUX BCHICCTB IIPpW HArpCBaHUU,
HOJIY4YCHHUEC OTHUJICHA U HU3YUYCHHUC CT0

CBOI\/JICTB, Ka4yC€CTBCHHBIC peakuuun
OpPraHu4CcCKux BCIICCTB, ACHaATypanus
OeJIKOB npu Harpc€BaHuu, IIBCTHBIC

peakiuu  OeJIKOB;(pa3yIoKEHUEe MEPOKCHIA
BOJOpOJa B IPHUCYTCTBUU KaTajlU3aTopa,
ompeJielIieHUe Cpebl PACTBOPOB BEIIECTB C
INOMOIIBIO YHHUBCPCAJIBLHOI'O HWHAHUKATOpPA,
BIIMSIHUE  pa3liMYHbIX  (aKTOpOB  Ha
CKOPOCTh XHMHWYECKOM pPEaKLMH, PEaKLHUu
MOHHOTO OOMEHA, KaYeCTBCHHBIC PEAKIIMH
Ha cynbdart-, KapOoHAT- U XJIOPHUI-aHUOHBI,

Ha KaTHuOH AMMOHUAI; pCeUICHHUC
OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEMaM
«MeTananl» u ((HeMeTaJ'IJ'IBI))) B

COOTBETCTBHHM C TPABWJIAMH TEXHHUKH
06e3omacHOCTH  Npu  OOpalleHuu  C
BEIECTBAMU 51 71a00paTOPHBIM
000pyI0BaHUEM, npeocmasisims
pe3yIBTAaTBl XUMHUYECKOTO DJKCIIEpUMEHTA
B dhopme 3amucu ypaBHEHUM
COOTBETCTBYIOLIUX peakuuin 54
@opmynuposame BBIBOIBI Ha OCHOBE ITUX
pe3yJIbTaToB;

KpumuuecKku ananu3upoeams
XUMHYECKYIO nH(pOpMaIHIo,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB
(CMMU, UnuTtepHeT u 1p );

coonooams  npasuia SKOJIOTUYECKH
11esiecoo0pa3HOro MoBeneHUs B OBITY U
TPYAOBOM  JEATENIBHOCTH B LEJISX
COXpaHEHHUsI  CBOETO  3/IOPOBbSI U
OKpYy2Karoleun IIPUPOIHOU cpensl,




0CO3HA8amb OMACHOCTb BO3JICHCTBUS Ha
KUBBIE OpraHU3MBI OIpeneIEHHBIX
OpPraHUYECKHUX BEIISCTB, IIOHUMAasi CMBICIT
nokasaTest TIIK, NOSICHAMDb Ha
npuMepax CrocoObl yYMEHBIICHUS |
npeaoTBpalICHUSA Hux BpPCOAHOIO BO3-
JICUCTBUSI HA OPTaHU3M YEJIOBEKa;

BopinyckHuK MOJIYYHUT BO3MOKHOCThH
HAYYHUTHCH:
HabmonaTs, ONMCHIBATH XUMHUECKHE

IpPOILIECCHl U SIBJIICHHSI, OPraHU30BBIBATH U
OPOBOJIUTh  XUMHYECKUE  SKCIICPUMEHTHI,
BBIJIBUTaTh THUIOTE3bI, BBIABIATH 3aBUCHMOCTH
MEXTY UCCIIETYeMbIMH BEIIMYMHAMH,
OOBSICHATH  MOJYYCHHBIC  pE3yabTaThl U
(GbOopMyIMPOBATH BBIBOJIBI

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMeTra U BUAbI Y4eOHOI padoThI

Bup yueoHoii padoThl Oobvem uacos
O0si3aTe/IbHASI AYTUTOPHAS YUeOHAasi HAarpy3Ka (Bcero) 36
B TOM YHCJIE:
JIEKITUHA 18
nabopaTopHbBIe pabOTHI 4
MIPAKTUYECKHE 3aHITHS 12
HUmozcosas ammecmayus 6 popme oudpepenyuposannoco sauema 2




2.2. Kanenna

DHO-TEMATHYECKHUIl IJIAH M coJep:KaHue Y4eOHOro nmpeaMera « XuMus»

HaumeHoBanue
pa3ieioB U TeM

KoaunuecTBoO
4acoB

Tema 3ansTHA.
Coneprxanue yuefHOro MaTepuaja, 1a00paTopHble U NPAKTHYECKHE 3aHATUS
00yyaromuxcs

H.na}mpyeMble BH/IbI ICATCJAbHOCTH
06y'—lalOl.l.lﬂXCﬂ HUCXO0AA U3 MPEAMETHBIX U
MeTalpeaAMETHBIX pe3yJabTaToB

DJIEKTPOHHbIE U
U poBbIe pecypehbl

1

2 3

4

5

Pazpnen 1. TeopeTuuecku

¢ OCHOBbI OPraHHMYeCKOi XMMHH

Tema 1.1.
IIpeamer
OpraHu4ecKoil XMMHH.
Teopusi XHMHYECKOT0
CTpOeHHUs!
OpraHuYecKux
coeuHeHu

JIMYHOCTHBIE pPe3yJbTaThl: CIIOCOOHOCTH MOHUMAaTh U IIPUHUMATh MOTHUBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX NPU aHAJIW3€ Pa3IMYHBIX BHAOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOTO OTHOIIEHUs K HCTOPUYECKOMY M Hay4JHOMY HACJIEIHIO OTE€UEeCTBEHHOM
XHMHH; TOTOBHOCTH OILICHUBATh CBOE MOBEJIEHHE U MOCTYNKH CBOMX TOBapHIIEil ¢ MO3UIMH
HPaBCTBEHHBIX W IPAaBOBBIX HOPM M OCO3HAHHE ITOCIEICTBHH STUX ITOCTYIKOB; TOHMMAaHUS
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHWs e€ poin B (OPMUPOBAHHH PAIMOHAIBHOTO
Hay4YHOT'O MBIIUICHNS, CO3JIAaHIH LEIOCTHOTO IPEACTaBIeHHsS 00 OKpY’KaloIleM MHpe Kak
0 eAMHCTBE NPHUPOJLI U YEIIOBEKAa, B MO3HAHWU NPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHnn
Mpo0JIeM COXpaHEHHS MPHUPOJIHOTO PAaBHOBECHS

Ilo3naBaTtesbHsble YY/I: nCHOAb30BaTh IPH OCBOCHUHU 3HAHUHM NPUEMBI IOTUYECKOTO MBIIIICHUS
BBIICIATh XapaKTepPHbIE MPH3HAKHW MOHITHH M YCTAHABIMBATH MX B3aUMOCBA3b, HCIIOJIB30BAaTh
COOTBETCTBYIOIIME TOHATUS M OOBSCHEHMS OTIACNBbHBIX (DAaKTOB M SBIEHHMIl; BHIOMPATH
OCHOBAHUSI M KPUTEPHH JUIS KIACCH(HKAIMU BEIIECTB U XUMUYECKUX PEaKIHil, yCTaHABINBATH
HNPUYMHHO-CIIECTBEHHBIE CBSI3U MKy H3Y4aeMBIMH SIBICHUSMH;

KommynukatuBuble YY]I 3amaBate BONPOCH MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJIE
Iuanora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (GOPMYIHPOBATH CBOM MPEIUIONKECHUS
OTHOCHTEIBHO BBINTOIHEHUS IPEATOXKCHHOHN 3a1a9n

PeryasituBuble  YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MO3HABATEIbHYIO IESITEIBHOCTh, ONpeaesai e€ Ienn U 3aAa4d, KOHTPOJINPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH INpPEATaraeMblii aJrOpUTM ACHCTBUH INPH BHIIOTHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a]a4, BBIOMpaTh HambOoiee >(P(EKTUBHBIN CHOCOO HUX
peleHust ¢ y4éToM IMOJTyueHUs] HOBBIX 3HAaHUIl O BEIIeCTBAaX M XMMHYECKUX pPEaKlusX;

Coaep:xanue yue0HOro MaTepuajia 2

1. [Ipeamer opranuyeckoii XumMum: e€ BOSHUKHOBEHHE, PAa3BHTHE H 1
3HaYEHHE B MTOJyYeHNH HOBBIX BEMIECTB M MaTepUAIIOB

Teopust ctpoeHust oprannueckux coeauHeHud A.M. byrtneposa, eé
OCHOBHBIE TONIOKEHUS! CTpyKTypHBIE (DOPMYIBI OPTaHHYECKHX
BEIIECTB

I'omonorus, uzomepus

XuMudeckas CBsI3b B OPraHUYECKHX COCIUHEHHMSX: KpaTHBIE CBSI3H,
G- U T-CBSI3U

IIpencraBnenne o  Kki1accuUKaUM  OPraHMYECKUX  BEIECTB
Homenxiatypa opraHWdecKuxX COEAMHEHHUI (cHcTeMaTHdeckas) u
TpUBHAJIbHBIE HA3BaHMWSA BAKHEHIINX MPEACTaBHTENEH KIaccoB
OpPTaHUYECKUX BEIIECTB

JdemoncTpanuu

O3HAKOMJICHHE ¢ 00pa3lilaMi OPTaHMYECKHUX BEIIECTB U MaTepualaMH
Ha MX OCHOBE; ONBITHI IO NPEBPALICHHUIO OPraHUYC€CKUX BEUICCTB IPHU

TIOHSATHH
MPU3HAKH),

PackpeiBaTh CMBICT  H3yYaeMBIX
(BBISBIATh HMX  XapaKTEepHBIC
YCTaHABIUBATh UX B3aHUMOCBS3b
[IpuMeHATP TOJNIOKEHUSI TEOPUU CTPOCHHS
opranuveckux coenuHeHuii A. M. byrtieposa
It OOBSCHEHHMS  3aBHCHMOCTH  CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS
Hcnonp3oBaTh XUMHUYECKYI0 CHMBOJIMKY JUIS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX

(pa3BépHYTOH, COKpamIi¢HHON) dhopmyn
OpraHHYEeCKHX BEIIECTB

Omnpenensate  BUABI  XUMHYECKOW  CBSI3M
(oouHapHBIE, KpaTHbIE) B  OPraHUYECKUX
COCTUHCHHUSX.

PackpbIBaTh pOJb OpPraHUYECKON XHMHUH B

https://resh.edu.ru/subject/le
ss0n/6149/
https://resh.edu.ru/subject/le
sson/4823/
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HarpeBaHuH (Ij1aBieHue, 00yIJIMBaHHE U FOPEHUe)

IIpakTHYecKHe U JIaGopaTOpHbIe 3aHITUS 1

IIpaxtudeckoe 3anatue 1. MoaenupoBaHue MOJIEKYJI OPraHUYECKHUX 1
BEHIECTB.

KU3HM YEeJIOBEKa, WUIIOCTPUPOBATH CBA3b C
JIpYTUMU HayKaMu

HaGmrogate M onHMCHIBATH AEMOHCTPAIIIOHHBIE
OIIBITHI, MPOBOJIUTH u OIUCHIBATh
J1a00paTOPHBIC OMBITHI

Paznen 2. YriieBogopoasl 9

Tema 2.1 IIpegensunie
YIJI€BO/10PO/bI -
AJIKaHBI

JINYHOCTHBIC Ppe3yJabTaThbl: AKTUBHOI'O HENPUATHS JEUCTBUI, MNPUHOCAIIUX Bpen
OKpY’)Kalolllel  NpUPONHOM  cpele, YMEHHA  MPOTHO3UPOBAaTH  HEOIArompusTHbIC
9KOJIOTUYECKHE TOCIEACTBUS MNpEANpUHHMAEMbIX NEHCTBUH M TpenoTBpalaTh WX,
HaJIU4Ms Pa3BUTOTO SKOJIOTMYECKOT'O0 MBIIIICHUS,  AKOJOTHYECKOM KYJIbTYPHI, OIIBITA
JIeSITEIBHOCTH DKOJIOTMYECKOW HamNpaBIE€HHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MMO3HABATEIbHON, KOMMYHHUKATHBHOW W COI[HAIBHOW MPAaKTHUKE, CIIOCOOHOCTH W yMCHUS
aKTHBHO IMPOTHBOCTOSTH UACOJIOTUU XeMO(OOUH;

Ilo3naBaTeabnuble YY/I: Biager OCHOBaMH METOJOB HAay4yHOTO TIO3HAHUS BEUIECTB U
XMUMHYECKUX pEeakuuil; QGopMynupoBaTh LEeNM M 3aJadd HCCIEAOBaHMS, MCIONB30BaTh
MOCTABJICHHBIE M CAMOCTOATENHHO C(HOPMYIHUPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMCHTA
MO3HAHMS M OCHOBBI IS (JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBACMBIX
CYXIICHHUH; BIIaIETh HABBIKAMH CAMOCTOSATENFHOTO IUIAHHMPOBAHUS U MPOBEICHUS YICHHUYCCKHX
SKCHEPHUMEHTOB, COBEPIICHCTBOBAT, yMEHHS HAOIIONATH 32 XOJOM MpOIECcCa, CaMOCTOSTEIBHO
NPOTHO3MPOBATh €ro pe3yiabraT, (OpMyIUpoBaTh O0OOOLIEHHWS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJETaHHOU
paboTe; mpHOOpEeTaTh ONBIT YYCHHYECKOH HCCIICIOBATENbCKONH W IPOEKTHOH JAESTENbHOCTH,
HPOSIBISATH ~ CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB DPEIICHHUS
MPaKTHYECKUX 3a1a4, IPUMEHEHHUIO PA3IMIHBIX METOIOB MTO3HAHIS,

KommynukatuBubsle YY/I 3amaBaTh BOIPOCH! IO CYHIECTBY OOCY>KOAaeMOW TEMBI B XOZe
nyanora W/WIA JAWCKYCCHH, BBICKAa3bIBaTh WICH, (OPMYyIHpPOBATH CBOU TPEIOKEHUS
OTHOCHUTEIBHO BBITIOJIHEHHS MPEINIOKEHHON 3a1a9n

PeryasituBuble  YY]J[  caMOCTOSITEIBRHO  IUIAHUPOBATb U OCYIIECTBJISATH  CBOIO
[I03HABATEIbHYIO JEATENbHOCTD, ONpenessas e€ LelIu U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEIaracMblii aJrOPUTM JCHCTBHI TNPH BBHIMOJHECHUU
YUYeOHBIX M WCCIICIOBATENIbCKUX 3a1a4, BBIOMpaTh HaubOojee 3G(EKTHUBHBIN CHOCOO HX
pemieHus ¢ y4€TOM MOTy4YeHHUs] HOBBIX 3HAHHM O BEIIECTBAX M XMMHYECKHX PEaKIUsiX;

Conep:xanue yuef0HOro MaTepuajia 1

https://resh.edu.ru/subject

1 AJIKaHBI. COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psax MeTaH U 3TaH — 1
MPOCTEHINE TPEACTaBUTENIN aJKaHOB: (H3NYECKHEe M XUMHYECKHE
CBOMCTBa (peakIuy 3aMelleHNs] U FOPeHus), HaXOXKJeHUue B IPUpOJE,
MoJIy4eHHe U IMpUMEHEHHe

PackpbiBaTh CMBICT H3y4aeMbIX TOHATHHI
(BBIABIAITh WX  XapakTepHblE  NPHU3HAKH),
YCTaHaBIUBATh UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIME IOHATHUA MpPU ONUCAHUU
COCTaBa, CTPOEHHMS u MpeBpalleHui
OpPraHNYeCKUX COEeIMHEHUHN

Hcnonp30BaTh XUMHYECKYI0 CHUMBOJIHUKY IS
COCTaBJICHHS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHYTOH, COKpamI¢HHON) hopmyn
OpraHU4YCCKHUX BCUICCTB

YcranaBnuBaTh NPUHAJICKHOCTh BEIICCTB K

/lesson/6151/
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omnpeAenEHHOMY KJaccy YIJeBOJOPOJIOB IO
CcOCTaBy M CTPOEHHUIO, Ha3blBaTh UX IO
CHUCTEMaTH4EeCKOH HOMEHKJIAType; MPUBOIUTH
TpUBHAIIbHBIC Ha3BaHMA OTIENbHBIX
IIpeICTaBUTENIEH YIIeBOAOPOI0B

HWnanBuayaabHble MPOEKTHI
M3ydenne GMONaKeTOB.

Tema 2.2.
HenpeaeabHbie
YIJ1eBOJOPOABI:

AJIKeHbI, AJIKaHeHbI,

AJNKHHBI

JIM4HOCTHBIE pe3yJIbTaThl: COONIIOCHHS MpaBml 6€30MacHOro oOpaleHus C BEUIeCTBAMU B
OBITY, TOBCEAHEBHOI JXU3HM M B TPYJIOBOH MAEATENBHOCTU; TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY HHIWBUAYalbHON TpaeKTOpUH 0Opa3oBaHus, Oyayiiell mpodeccHuu W peann3anud
COOCTBCHHBIX JKH3HEHHBIX IUIAHOB C y4YETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

Io3naBaTenbHble YY]I: CTpOUTH JIOTHYECKHE pacCyXKIEHHs (MHAYKTUBHBIC, ETyKTHBHBIE, IO
QHAJIIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEYMS B PACCMAaTPHUBAEMBIX SIBICHHSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIIOYECHUS; NPHUMEHSITh B IpOIecCe MO3HAHUS HCIIOJIb3yeMble B
XMMHU CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, IIPe0OPa30BBIBATH MOAEIBHbBIC NMPEICTABICHUS —
XUMHYECKHH 3HAaK (CHMBOJ) 3JI€MEHTa, XUMHUUecKast (OopMysa, ypaBHEHHE XUMUYECKOH PEaKIin
IOpH PEIICHWH Y4eOHBIX IO3HABAaTENbHBIX M IPAKTHIECKUX 331ad, HNPUMEHATh Ha3BaHHBIC
MOZENbHBIEC MPEACTABICHUS IJIS BBIIBICHHS XapaKTEPHBIX IPH3HAKOB H3YYaeMBIX BEIECTB U
XUMHYECKUX PEaKIHi;

KommyHukaTtuBHble YVY/I: BbeICTyHaTh C Ipe3eHTalued pe3yJbTaTOB I103HABATEIbHOMN
JIeSITETTbHOCTH, TIOJYyYeHHBIX CAaMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHMYECKOTI'O SKCHEPUMEHTAa, MPAKTUYECKOH paboThI IO HCCIEHOBAHUIO
CBOMCTB M3yYaeMBbIX BENIECTB, pealu3aliil yIeOHOro MpoeKTa U (GOpMyIHPOBATH BHIBOJIBI
0 pe3yabTaTaM MNPOBEAEHHBIX HCCIENOBAHUI IYTEM COIJIACOBAHMS IMO3ULMH B XOne
00cyXJIeHUs 1 0OMeHa MHEHHUSIMHA

PeryasituBuble YYJI: OCyIIECTBIATH CAMOKOHTPOJb CBOEH NESITEIBHOCTH Ha OCHOBE
CaMOaHaJIn3a M CaMOOLIEHKH

Coaep:xanue yuedOHOro MaTepuajia 3

https://resh.edu.ru/subject/I

1. AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMUECKMH psax OTUIeH U 1
MPOMIIEH — MPOCTEHIIHE MPEACTaBUTENIN AKEHOB: (DPH3MUECKUE U
XUMHUYECKHEe CBOHCTBAa (PEaKIWH THJIPHUPOBAHUS, TAJOT€HUPOBAHMUS,
THUApATalli{, OKHUCIEHUS W MOJIMMEpPH3aIUH), IONydYeHHe |
MpPUMEHEHHE

Ankanmennl byramuen-1,3 wu  wmetwiOytaaumen-1,3: cTpoeHwue,
BaOKHEHIINE XUMHYECKHEe CBOHCTBa (peaklus IOJIMMEpU3aLUN)
ITonmy4yeHne CUHTETHUYECKOIO KayyyKa U pe3UHbI

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHWsS, TOMOJIOTHMYECKUI psif
AnerniieH — TPOCTEWINUH TNPEIACTaBUTENb AJIKHHOB: COCTaB,
CTpoeHHe, (U3HYEeCKHe W XHMHYECKHE CBOWCTBA (peaKiuu
THUAPUPOBAHMS, TAIOTEHUPOBAHNS, THIPATAIlNH, TOPEHHS), TOTyUeHIE
U IpUMEHEHNE

IlpakTHyeckue 3aHATHS 2

IIpaktryeckoe 3ansitue 2. [loyyueHue dTUIeHA H H3YYCHHUE ero

Onpenenste BUABI XHMHYECKOH  CBSI3M B
MOJIEKyJIaX YTJIEBOJOPOJIOB; XapaKTEepPU30BaTh
3aBUCHMOCTh  PEAaKIHOHHOH  CHOCOOHOCTH
YIJIEBOIOPOJOB OT KPAaTHOCTH KOBAJICHTHOM
cBsi3u  XapaKkTepu3oBaTh COCTaB, CTPOCHHE,
MpUMEHeHHe, (GU3NYECKHe W XHUMHYECKHe
CBOWCTBa, BaKHEHIIME CHOCOOBI IOJTy4eHUs
THUITUYHBIX Mpe/ICTaBUTENCH pa3IMYHBIX
KJIaCCOB  YIJIEBOAOPOAOB (MeTaHa, OJTaHa,
STWIICHA, alleTWIeHa, OyTanueHa-1,3, 6er3omna)
CrenoBaTh ImpaBmiIaM O€30IIacHOM paGoOTHI
B J1abopaToOpuyd TPH  HCIOJIb30BaHHU
XMUMHUYECKO MOCyAbl U 000pYyIOBaHUs, a
TaKXxe IpaBUJIaM oOparmieHus c
BCIIICCTBaAMH B COOTBETCTBHUU (&

esson/5412/
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CBOMCTB. BbIUHCIIeHUs 110 YPaBHEHUIO XUMUYECKOM peakiiu (Macchl,
00BbEMa, KOIUYECTBA HMCXOJHO- IO BEIECTBA UM MPOIYKTa PEaKLUU
M0 U3BECTHBIM Macce, 00BbEMY, KOJTHUECTBY OJHOTO U3 HCXOMHBIX
BEIIECTB WM MPOAYKTOB PEAKIUH)

HHCTPYKIHSIMU o BBITIOJIHEHUTO
J1abOpaTOPHBIX ONBITOB M IPAKTHYECKUX
paboT MO TMOJYyYEeHHUI0O U H3YYEHHUIO
OpPraHUYEeCKHUX BEIIECTB

IIpencTaBiusaTe pe3ysbTaThl dKCIIEPUMEHTA
B hopme 3alucHu ypaBHEHHIH
COOTBETCTBYIOIIUX peaKuili u  JenaTh
BBIBOJIbI HA UX OCHOBE

Tema 2.3
ApomaTuyeckue
YIJ1eBOJ0PO/bI

JIn4HOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHS,
JIOTUKY W apryMeHTHl APYTUX MpU aHAIM3E Pa3INYHBIX BUIOB Yy4eOHOI NEesATEIHHOCTH;
LICHHOCTHOTO OTHOILICHHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEOUIO OTEYECTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE M MOCTYNKU CBOUX TOBapHILEH ¢ MO3ULIUN
HPaBCTBEHHBIX U MPaBOBBIX HOPM U OCO3HAHHE IOCIEACTBHUI STHUX IMOCTYIKOB; MOHUMAaHUS
crienn(UKU XUMUU KaK HayKd, OCO3HaHUS ¢€ poiid B (OPMUPOBAHHH PAIOHAIHLHOTO
HAyYHOT'O MBIIUICHHUS, CO3JaHUHM LEIOCTHOTO NPEICTaBICHUS 00 OKpYKaloUleM MHpe Kak
0 €IWHCTBE NPHUPOJBI M YeNIOBEKa, B NMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelICHUHU
mpo0eM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHUS

Ilo3naBaTtesbHsbie YY/I: nCnoab30BaTh P OCBOCHUHU 3HAHUM MPUEMBI IOTUUECKOTO MBIIIIICHUS
— BBIACTATH XapaKTEepHbIC MPU3HAKU MMOHATHHA M YCTaHABIUBATh HX B3aHMOCBS3b, HCIOIb30BaTh
COOTBETCTBYIOIIME TIOHSTUS I OOBSCHEHHS OTHENbHBIX (DAKTOB M SIBIEHHMIl; BHIOMPATh
OCHOBAHUSI M KPUTEPHH JUIS KIACCH(HKAINU BEIIECTB U XUMHUYECKHX PEaKIUii; YCTaHABINBAThH
MIPUYUHHO-CIIEJICTBEHHBIC CBSI3U MEX]y U3Y4aeMbIMU SIBJICHUSMU;

KommynukatuBuble YY]I 3amaBath BONPOCH IO CYIIECTBY OOCY»XIaeMOW TEMBI B XOJIEC
Iuanora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (OPMYIHPOBATH CBOM MPEIUIONKECHUS
OTHOCHTEIBHO BBITIOJIHEHHUS IPEUIOKEHHON 3a1a9n

PeryasituBuble  YY]Jl  caMOCTOSTEIBbHO  IUIAHUPOBAaTb U OCYIIECTBISATH  CBOIO
MMO3HABATEIBHYIO JEATENHHOCTD, ONpeneisas e€ 1elan U 3aJa4yd, KOHTPOJIUPOBATh U 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIsiaracMbIii allTOPUTM JCHCTBUI NPU BBHITIOJTHEHUH
YUYeOHBIX M WCCIICIOBATEIbCKUX 3a1a4, BBIOMpaTh HaubOojee 3G(EKTHUBHBIN CHOCOO HX
penieHust ¢ yuéToM MOITyUYeHHUs. HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKHX PEaKIusix;

Copepsxanne yue0HOro MaTepuaJjia 3

https://resh.edu.ru/subject/I

1 Apenbl Ben3oJs: cocras, ctpoeHne, GU3NIECKUE U XUMHUYIECKHAE 1
cBoiicTBa  (peakuWW  TaJOTEHHUPOBAHUS W  HUTPOBAHUS),
MOJIydeHHe W TpUMEHeHHue Jonyon: cocmas, cmpoenue,
@usuueckue u Xumuieckue ceoticmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYEeHUue U NPpUMEHEeHUe
TokcuuHocTh apeHoB ['eHeTHueckasi CBS3b YTJIEBOJOPOJIOB,
MPUHAJISKAITNX K Pa3JINYHBIM KJlaccaM

IIpakTHYecKHe 3aHATHS 2

IIpakTraeckoe 3anstie 3 CocTaBIeHNE Ha3BaHUN OPraHUIECKUX
coenuHeHn# o HoMeHkIaType lUPAC

BEIBIATE  TEHETHYECKYIO  CBS3b  MEXAY
YTIIE€BOIOPOJIAMH U TOATBEPXKAATh €€ HATUIHe
YPaBHEHUSIMH COOTBETCTBYIOIMINX XMMHIECKUX
peaknuii C HCHOJIB30BAaHUEM CTPYKTYPHBIX

bopmyn

esson/4775/

Tema 2.4
IIpupoanbie
HMCTOYHUKH

JIMYHOCTHBIE pe3yJbTaThbl: AKTUBHOTO HENPHSITHS JSHWCTBUH, NPHHOCSIIUX BpE
OKpy)<arollel  NPUPOAHON  cpele, yYMEHHS  NPOTHO3UPOBATH  HEOJIArompuUsITHBIC
9KOJIOTHYECKHE TIOCIEJCTBUS TPEANPUHUMAEMBIX JICUCTBUH M NpPEJOTBpalllaTh HX;
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YIJIeBO/I0PO/IOB H X
nepepadoTka

HaJIU4Msl PA3BUTOTO SKOJOTMYECKOI'O MBIIIJICHUS,  OKOJIOTHYECKOM KYyJIbTYPHI, OIBITA
JEeATEIBbHOCTH SKOJOTHYECKOH HampaBIeHHOCTH, yMEHHUS pPYKOBOJICTBOBATbCS HMH B
MMO3HABATEIbHON, KOMMYHHUKAaTHBHOM M COI[MAJIBHONH NIPAKTHUKE, CIOCOOHOCTH WU yMEHHs
aKTHBHO IMPOTHBOCTOSTH HACOJIOTHH XeMO(poOHH;

Mo3naBaTenbHble YY/I: Bnanerb OCHOBaAMH METOJIOB HAyYHOTO TIO3HAHHS BEIIECTB U
XUMHYECKUX peakiuid; (GopMyampoBaTh WeMM W 3aJadydl  HUCCICJOBaHHSA, HCIOIb30BaTh
MOCTABJICHHBIC U CAMOCTOSATEIHFHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KadyeCTBE WHCTPYMCHTA
MO3HAHWS H OCHOBBI TSI (JOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUILHOCTH BBICKAa3bIBACMBIX
CYXIICHUH; BIaJeTh HABBIKAMH CAMOCTOSATENIFHOTO IUIAHHMPOBAHUS U MPOBEICHUS YUEHHUYCCKHUX
SKCIEPHMEHTOB, COBEPIIEHCTBOBAT, yMEHHs HAOIIONATh 32 XOJOM IPOIECCa, CaMOCTOSTENBHO
NPOTHO3MPOBATh €ro pe3ynbraT, (GOpMyIUpoBaTh O0OOOLICHHS U BBIBOIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUSA, COCTABIATh OOOCHOBAaHHBIA OTUYET O MPOJETaHHON
pabote; TMPHOOpETaTh OMBIT YYCHUYCCKOW MCCIIEAOBATEIbCKONM W TPOCKTHOH NESTEIBHOCTH,
MPOSIBIIATH  CIOCOOHOCTh ¥ TOTOBHOCTh K CaMOCTOSTEIBHOMY ITOMCKY METOJIOB PEUICHUS
MPaKTHYECKUX 3a]1ay, IPUMEHEHHUIO Pa3JIMYHBIX METOIOB MO3HAHMS,

KommynukatuBable YY]I 3amaBath BONPOCH O CYIIECTBY OOCYXIaeMOW TEMBI B XOJIE
nyanora W/WIA JAWCKYCCHH, BBICKAa3bIBaTh HWICH, (OPMYyIHpPOBATH CBOU TPEIIOKEHUS
OTHOCHUTEIBHO BBITIOJIHEHHS MPEINIOKEHHON 3a1a9n

PeryasituBuble  YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MMO3HABATEIBHYIO JEATENHHOCTD, ONpeneisas e€ 1eian U 3aJa4yd, KOHTPOJIUPOBATh H 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEJiaracMblii allfOPUTM JCHCTBUI TNPHU BBHIMOJHCHUU
YYeOHBIX M WCCIICIOBATCILCKUX 3a]a4, BBIOMpaTh HaubOojee 3G(EKTUBHBIN CHOCO0 HX
penieHusl ¢ Y4ETOM MONTYUYCHHUSI HOBBIX 3HAHHM O BEIIECCTBAX M XMMHYCCKHX PEaKIUIX;

Copnep:kanue y1e0HOro MaTepuaia 2 https://resh.edu.ru/subject/le
1. IlpupoaHbie HMCTOYHHKH YyrjeBoaopoaosB IlpuponaHsli ras u 1 Hcnons3oBath €CTECTBEHHO-HAy4HbIE | $50n/6148/

nonyTHele HedTsHBIe Ta3el Hedtp m e€ mpomcxoxnenue CrocoObl METOIBl NO3HaHWUSI —  IPOBEJICHUE,

nepepabOTKM  HepTH:  TEPEeroHKa, KPEeKHHT  (TEPMHYECKU, HaOIIOIEHHE W OIMCaHWE XHUMHYECKOTO

KaTalUTHYeCcKui), nuponu3 I[IpoxykTsl mepepaboTkH HedTH, HUX SKCIIEpUMEHTa (;1abopaTopHBIE u

NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy KaMeHHBI yroiap u
IIPOJIyKTHI €ro nepepaboTKu

IIpakTHYecKHe 3aHATHS 1

IIpaktuueckoe 3ansaTHe 4. O3HaAKOMJIEHHE ¢ OOpa3laMH TUIacTMacc,
Kay4yyKOB W PE3HHBI; MOJAEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOAOB M
raJoreHONPOU3BOTHBIX

MpaKTHYeCKUue paboThI)

XapakTepu30BaTh NCTOYHUKHU
YIJIEBOJIOPOIHOTO CHIPBs (He()Th, MPUPOTHBIH
ra3, yroyib), CIOCOOBI HX MepepadOTKH U
MIPAKTHIECKOE MPUMEHEHHE MMOTydaeMBbIX
MIPOIYKTOB

ITIpoBOAWTE BBIYHCIIEHHS IIO yPaBHEHHIO
XHUMHYECKOH peaknun

CaMOCTOATENbHO MJIAHUPOBATh U
OCYIIECTBIISITH CBOIO TTO3HABATEIBHYIO
NesTeIbHOCTD; MPUHUMATh aKTUBHOE
ydJacTue B IpynItoBoil yaeOHOit
JIEeSATEIFHOCTH

Pazgen 3 Kuciopoaconep:kamye opraHuyecKue CoeJHHEHUs! 4
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Tema 3.1
Cnuptbl. ®eHon

JIn4HOCTHBIE pe3yJIbTaThl: COOJIIOCHHS MpaBmWl 6€30MacHOro oOpaleHHs C BEUIECTBAMU B
OBITY, TMOBCEAHEBHOI JXU3HU M B TPYJIOBOH MAEATENBHOCTU; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HHIWBUAYaIbHON TpaeKTOpUH 0Opa3oBaHus, Oyayiiell mpodeccHu W peann3anud
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C y4ETOM JHYHOCTHBIX HMHTEPECOB, CIHOCOOHOCTEH K
XUMHH, HHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

Io3naBaTenbHble YY]I: CTpOUTH JIOTHYECKHE pacCyXKIEHHs (MHAYKTUBHBIC, ETyKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEYHS B PACCMAaTPHUBAEMBIX SIBICHHSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIIOYCHUS; NMPUMEHSTh B IpoIllecce MO3HAHHS HCIIONb3yeMBbIE B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPe0OPa30BBIBATH MOAEIBHbBIEC NPEICTABICHUS —
XUMUYECKUH 3HAaK (CHMMBOJI) 3JIEMEHTa, XUMHYecKas (opMyiia, ypaBHCHHE XMMHUYECKON peaKluu
OpH PEIIeHUH Y4eOHBIX IO3HABAaTEIbHBIX M IPAaKTUYECKHX 33/4ad, NPUMEHATh Ha3BaHHBIE
MOJZENbHbIE MPEACTABICHUS IJIs BBISBICHHS XapaKTEPHBIX NPHU3HAKOB H3YYaeMBIX BEILECTB U
XUMHYECKUX PEaKIHi;

KommyHukaTtuBHble YVY/I: BeICTynaTb C Ipe3eHTalued pe3yiabTaTOB IIO3HABATEIbHOMN
JIeSITeIIbHOCTH, TIOJYYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHYECKOI'O SKCIEPHUMEHTAa, MPAKTUYECKOH paboThI IO HCCICHOBAHUIO
CBOMCTB M3yYaeMBbIX BENIECTB, pealu3aliil yIeOHOro MpoeKTa U (GOpMyIHPOBATH BHIBOJIBI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHMUN IYTEM COIJIACOBAaHMS MO3UMLMH B XOH€
00cyXJIeHUs 1 0OMeHa MHEHHUSIMHA

PeryasituBuble YYJI: OCyIIECTBIATH CAMOKOHTPOJb CBOEH NESITEIBHOCTH Ha OCHOBE
CaMOaHaJIN3a M CaMOOLICHKH

Copnepskanue y1e0HOro Marepuaia 1 https://resh.edu.ru/subject/l
1. [penenbHbIE OMHOATOMHBIE CIIUPTHI METaHOI U 9TAHOJ: CTPOEHHUE, PackpbiBaTh CMBICT HM3y4YaeMbIX TIOHATHH | €5S0N/4769/

(usuUecKne W XUMHYECKHE CBOMCTBAa (pPEaklMH C AKTHBHBIMH (BBIABIIAT, WX XapaKTepHble npusHakw), | https://resh.edu.ru/subject/|

METaJJIAaMH,  TaJIOTEHOBOAOPOAaMH, TOpPEHHE), NPHUMECHEHHE YyCTaHABINBATh ux B3aMMOCBs3b, | €ss0n/5727/

Bonopoanas csa3p JleicTBUe MeTaHOJAa M 3TaHOJAa HAa OPraHU3M
JeroBeKa

MHoOroaToMHble COUPTH DTUIICHIIMKOIb U TJIMIEPHH: CTPOCHHE,
(usnueckrne M XMMHYECKHE CBOWCTBa (B3aMMOIEHCTBHE CO
LIEJTOYHBIMH MeTaJIaMH, Ka4yeCTBEHHasI peaxuys Ha
MHOT'0aTOMHBIE CITUPTHI)

JlelictBue Ha opraHusM 4esjoBeka IlpuMeHeHue TriuIepUHa U
STHJICHTITUKOJIIS

denon CrpoeHHe MOJIEKYJBI, (QU3HYECKHE W XUMHYECKHUE
cBotictBa ¢eHona TokcuuHOCTh eHOMa [IpruMeHnenne GpeHnoma
JeMoHcTpanus

TOpEeHHE CIIHPTOB;

OKHCJIeHHE 3TaHoia okcuaoM menu (1I);

B3aUMOJICHCTBUE IIHIEpUHA ¢ TuapokcuaoM mexau (11);

OKHCIIEHHE alIbJECTUI0B aMMHAYHBIM PACTBOPOM OKCHJa cepedpa

(1) u rugpoxcumom menu (II);

HCIIOJIB30BATh COOTBETCTBYIOIIHE ITOHSATHS
IIPH  ONHUCAHWU COCTaBa, CTPOCHHS U
MpeBpAIeHUl OPraHUYECKUX COETUHEHHMN
HCcnoib30BaTh XUMHUYECKYIO CUMBOJIUKY IS
COCTAaBJIEHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOli,  COKpaméHHOW)  dopMy
OpraHWYEeCKUX BEIIECTB

VcraHaBIMBaTh MPUHAIIEKHOCT BEMIECTB K
onpenenéHHOMY KJlaccy IO COCTaBy W

CTPOCHHUIO, Ha3bIBaTh X 10
CUCTEMaTHYECKOM HOMEHKJIAaType;
MPUBOAUTH TPUBUAIILHBIE HA3BAHUS
OTAEJbHBIX  NpEACTaBUTENIEH  KHCIJIOpO/I-
coAeprKalluX COeTUHEHUH

XapakTepu3oBaTh COCTaB, CTpOCHHUE,
MpUMEHEeHne, (U3NYECKUEe W XUMHUYECKHE

CBOWCTBa, Ba)KHEHIIINE CITIOCOOBI MOTyYCHUS
THUOUYHBIX ~ [PEJACTABUTENEH  pa3IuIHBIX
KJIACCOB KHCJIOPOJICOACPIKAIINX COCIUHECHUMN
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(MeTaHONIa, JTaHONA, IUIMIEpHHA, (eHoa);
BBISIBJISITh TEHETUUECKYIO CBSI3b MEXKAY HUMU
U TMOATBEPXKAATh €€ HaJIN4Hhe YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUUYECKHUX peakIuil c
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOpPMYIT

Tema 3.2
AJbaernabl.
KapGonoBbie

KucJI0ThL Cl10KHbIE

3¢upsbl

JIugHOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh U IIPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHTHI JAPYTHUX MPU aHAIU3E Pa3INYHBIX BHJIOB YUYCOHON NESATECIHHOCTH;
LICHHOCTHOTO OTHOLICHHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEOUIO OTEYECTBEHHOM
XHMUH; TOTOBHOCTH OILIEHUBATH CBOE MOBEIACHHUE M MOCTYNKU CBOMX TOBAapHINEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUI 3THUX MOCTYNKOB; HOHUMAaHH
cnelMPUKA XUMUH Kak HayKH, OCO3HaHus e€ poiu B (HOPMHUPOBAHHH PAllHOHATHHOTO
HAy4YHOT'O MBIIUICHNS, CO3JIaHIH LEIOCTHOTO TpEeACTaBIeHUS 00 OKpY’KaloImeM MHpe Kak
0 eAMHCTBE NPHUPOJLI U YEIIOBEKAa, B MO3HAHWHU NPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHHn
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

IMo3naBaTennbHbie YV /I: ncronbp30BaTh NpHU OCBOCHUH 3HAHUH TPUEMBI JIOTHYECKOTO MBIIIIICHHS
BBIJCIATh XapaKTepPHbIC NMPHU3HAKM NOHATHH W YCTaHABIMBATH UX B3aMMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIEC TOHATUS s OOBSCHEHUS OTACIBHBIX (DAaKTOB U SBJICHHI; BHIOMpATH
OCHOBaHUSI M KPUTEPHH Ui KIACCH(HUKAIIMHA BELIECTB M XUMHUYCCKUX PEAaKIMi; yCTAHABINBATH
MPUIUHHO-CIICACTBEHHBIC CBA3U MEXKIY N3y4aeMBbIMH SIBJICHUSIMH;

KommynukatuBable YY]I 3amaBath BONPOCH 1O CYIIECTBY OOCY»XIaeMOW TEMBI B XOJIE
Iuanora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (DOPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCHTEJIHHO BBIITOJHEHHS IIPEIOKEHHOMN 3a1aun

PeryasituBuble YY]Jl  caMOCTOSITEIbHO  IUIAHUPOBAaTb U OCYUIECTBJISATH  CBOIO
[IO3HABATEIbHYIO JIEATENbHOCTD, OIpenesas e€ LelId U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIyiaracMbIii alrOPUTM JACHCTBUII NPU BBHINOIHEHUH
Y4eOHBIX M HCCIIEOBATEIbCKUX 3a]ad, BBIOMpaTh HambOosjee >(P(EKTUBHBIN CHOCOO HX
pemieHus ¢ y4€TOM MONTy4YeHHUsI HOBBIX 3HAHHUM O BEIIECTBAX M XMMHYECKHX PEaKIUsiX;

Coaep:xanue yuedOHOro MaTepuajia 2
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1. Anpperunsl U KeToHbl DopMmanbpierua, aneTalbAerui: crpoenue, | 1
¢u3nyecKkue W XHMMHYECKHE CBOWCTBa (peakiUM OKHUCICHUS H
BOCCTaHOBJICHHSI, KAYECTBEHHbIC PEAKIMH), TOJTYYCHUE U IPUMEHEHUE
AneToH: cTpoeHHe, (PpU3WYecKne W XUMHUYECKHE CBOHCTBa (peakuuu
OKHCJICHHSI ¥ BOCCTAHOBJICHHMS), TONYyYCHHE M INPHMEHEHHE.
O/HOOCHOBHBIE Tpe/ieNbHbIe KapOOHOBBIE KUCIOTHI MypaBbUHAS U
YKCyCHasl KHCIIOTBI: CTpOCHHE, (GU3NYECKHEe U XUMHUYECKHEe CBOICTBA
(cBoiicTBa, 00IIHIe

JUIs  KJlacca KHCJIIOT, peakuusi OJTepu(HKanuu), IMOIy4eHHe U
npuMeHeHre CTeapuHOBasi U OJICMHOBAsI KUCIOTHI KaK MPEeICTaBUTEIN
BBICIINX KaPOOHOBBIX KHCIIOT

MpLTa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOLIee AeHCTBHE
CroxHble 3(UpPHl KaK NMPOU3BOJHBIE KapOOHOBBIX KHCIOT I maponns
cnoxHbIX 3¢upoB XKupsl I'maponus sxupoB IIpuMeHeHHE KHPOB
Buosoruyeckas poJib ;KHPOB

IlpakTHyeckue 3aHATHS 1

XapakTepHu3oBaTh COCTaB, CTpOEHHUE,
NpUMeHeHne, (u3nueckne W XUMUYECKHe
CBOMCTBa, Ba)XHEHIIINE CITOCOOBI IMOJTyYSHHUS
TUOUYHBIX ~ TPEACTAaBUTENEeH  pa3sIUdIHBIX
KJIACCOB KHCIJIOPOJCOIEPKAINX COSTMHEHUN
(popmanbnernna, ameTaabIeTnaa, YKCYCHOH
KHUCJIOTBI, TJIFOKO3bI, Kpaxmaia, HeJIII0I036l);
OnuceiBaTh COCTaB, XUMUYECKOE CTPOSHHE U

MpUMEHEHUE IKUPOB, XapaKTepH30BaTh HUX
3HauYEHUE st JKU3HEIEATENIbHOCTH
OpraHu3MoOB

Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHA Ha
JKUBBIE OpraHU3MEI onpenenEHHBIX
OpPraHWYEeCKWX BEIIECTB U TMOSCHATH Ha
puMepax CITOCOOBI YMEHBIICHUS u

npeaoTBpali€cHud HUX BPCIAHOIO BO3ﬂCﬁCTBHﬂ

esson/4776/
https://resh.edu.ru/subject/I
esson/5952/
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IIpakTuueckoe 3anstue 5. M3yueHue CBOICTB pacTBOpa YKCYCHOM
KHUCJIOTBI. BBIUKCIEHNS IO YPAaBHEHUIO XUMHUECKOH peakuu (Macchl,
00BbEMa, KOJIUYECTBA MCXOJHO- IO BEIIECTBA MM MPOIYKTA pEaKIuu
M0 M3BECTHBIM Macce, 00BEMY, KOMUYECTBY OJHOTO M3 HMCXOTHBIX
BEIIECTB WIH IPOAYKTOB PEAKIIUN)

Ha OPraHU3M 4eJIOBEeKa

Vcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOJIbI
[O3HAaHUA — TIPOBEACHUE, HAONIOJCHUE U
OINHCaHue XHUMHYECKOTO 3KCHEPUMEHTA
(JrabopaTopHEIE U IpaKTHIECKHE PabOTHI)
CrnepnoBaTh npaBmiaM Oe3omacHON pabOTHI B
nmabopaTopuu pu HCIIOJIB30BAHAN
XUMHUYECKOH mocynsl W obopynoBaHHs, a
TaKXKe MpaBWIaM OOpalleHHs C BELIECTBAMH B
COOTBETCTBHH C HMHCTPYKLHUSMH BBIIOJIHCHHUS
1abopaToOpHBIX OMBITOB U MIPAKTHYECKUX
pabor o MOJIYYEHUI0 M H3YYCHHIO
OpraHWYECKUX BEIIEeCTB

[IpencraBnaTe pe3ynbTaThl SKCIIEPHUMEHTa B
dopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peaxuii u Jenath BBIBOJBI HA X OCHOBE

IIpoBoANTE BBIYMCIEHHS IO ypPAaBHEHHIO
XUMHUYECKON peaKkiuu

CaMOCTOsTENNEHO MIJIaHUPOBATH u
OCYIIECTBIISTH CBOIO MI03HABaTEIbHYIO

JIeSITENIBHOCTD; NMPUHUMATh aKTHUBHOE y4yacTHe
B IPYIIIOBOH YYeOHOU JCSTEIBHOCTH

Tema 3.3.
YrieBoabl

JIu4HOCTHBIE pe3yJbTaThbl: AKTUBHOTO HENPHATHS JSHCTBUH, NPHHOCSIIIUX BpEX
OKpy)Karollel  IPUPOAHON  cpeme, yMEHHS  IPOTHO3MPOBaTh  HeOJIaromnpusITHBIE
SKOJIOTHYECKUE TOCIEACTBUSI MNPEANPHHUMAEMBIX NeHCTBHH M INPenoTBpaIlaTh HUX;
HQJIAYHST PA3BUTOTO SKOJIOTHYECKOTO MBIINIICHHUS,  KOJOTHYECKOl KyJIBTYpHI, OIBITA
JIESITEeIHOCTH  9KOJOTMYECKOW HANpaBICHHOCTH, YMEHHS pPyKOBOJCTBOBATHCS HMH B
MO3HABAaTEIbHON, KOMMYHHKAaTHBHOM W COI[HAJBHOW NPAKTHKE, CIOCOOHOCTH M YMEHUS
AKTHBHO MPOTHBOCTOSTH HAEOJIOTHH XeMo(oOuw;

IlosnaBaTenbHble YVY/I: Binagerb OCHOBaMH METOJOB HAay4HOIO IIO3HAHMS BEIECTB U
XMUMHYECKUX peakuuii; QGopMynupoBaTh LenM M 3aJa4d  HCCIEJOBaHMS, MCIONB30BaTh
MOCTABJICHHBIE W CAaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BONPOCH B Ka4yeCTBE HHCTPYMEHTa
TIO3HAHUS ¥ OCHOBBI IS (JOPMHPOBAHMS THIOTE3HI IO MPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX
CY)XIEHHH; BIafeTh HAaBBIKAMU CaMOCTOSTENHHOTO IUIAHHUPOBAHWS M MPOBEICHUS yIEHHIECKHX
SKCIIEpIMEHTOB, COBEPIICHCTBOBATh yMEHHUsI HAOMIOAATh 332 XOJOM IIPOIECcCa, CAMOCTOSTEIIHHO
MIPOTHO3MPOBATh €r0 Ppe3ynbTaT, (HOpPMYyIHpOBaTh O00OOMIEHHS W BHIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJETaHHON
paboTe; mpHOOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENbCKON W TNPOEKTHOH AesTEIbHOCTH,
HPOSIBISATH  CIIOCOOHOCTH ¥ TOTOBHOCTb K CaMOCTOSITEJIBHOMY ITOHMCKY METOJOB PEIICHHUS
NPAKTUYCCKUX 3a1a4d, IPUMCHCHUIO PA3JIMYHBIX METOOB ITO3HAHUS

KommynukatuBable YYJl 3amaBaTh BONPOCH IO CYIIECTBY O0CYXIaeMOH TeMBI B XOJe
Iuaora W/WIH JWCKYCCHM, BBICKA3BIBATh HIEH, (OPMYIHPOBATH CBOM MPEUIOKECHUS
OTHOCHTEIHHO BBIITOJHEHUS IIPEITI0OKEHHOHN 3a1a9n

PeryastuBupie YY]Jl  caMOCTOSATENPHO  IUIAHMPOBATH W OCYIIECTBIATH  CBOIO
IIO3HABATEIbHYIO JESTENbHOCTD, ONpenesis e€ eI U 3aJadd, KOHTPOJIUPOBaTh U MO Mepe




HEOOXOIMMOCTH KOPPEKTHPOBATh MpEAJaracMbli alropuTM JCHCTBUI NPU BBINOJHEHUH
y4eOHBIX M HCCIICOBATENbCKUX 3aJad, BbIOMpaTh Haubosiee A(PGEKTUBHBIH CHOco0 HuX
peneHus ¢ yuéToM MOJIy4YCHHUs] HOBBIX 3HAHMH O BEIIECTBAX M XMMHYECKHX PEaKLMsiX;

Cojaepxxanue yueOHOro MmaTepuaa

1
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1.

VrineBoxbl: cocraB, KiaccH(HKamus yrieBoxoB (MOHO-, IH- U
monucaxapuiasl) — ['mroko3a  —  mpocTedmmii | MOHOcaxapum:
O0COOCHHOCTH CTPOCHHUSI MOJICKYJbl, (U3NYECKHe U XUMHYECKHE
cBoiicTBa (B3ammosaeiictBue ¢ ruapokcunom menu (II), oxucnenue
aMMHa4yHBIM pacTBOpoM okcuzaa cepedpa (I), BoccraHoBieHme,
OpoXXeHHEe TIIOKO3bl), HAaxOXXIEHHE B TMpHUPOJE, NpPUMEHEHUE,
6mnonoruyeckas pois @orocuHTe3 OpyKTO3a Kak H30MeEpP TITIOKO3BI
Caxapo3a — HpeICTaBUTeNb IUCAXapuaoB, THAPOIN3, HAX0XKICHUE B
MPHUPOJIE U IPUMEHEHHE.

Kpaxman m memmono3a kak —HIpuponHble nomuMepsl CTpoeHue
KpaxMana ¥ Lenono3sl dusndeckne M XUMHYECKHE CBOHCTBa
Kpaxmaina (THAPOJIN3, KAaUeCTBCHHAS PEAKIIHsI C HOIOM)
JdemoncTpaums:

BzaumogelicTBue kpaxmazua ¢ HOIOM

OmnuCHIBaTh COCTaB, XMMHYECKOE CTPOCHHC H
MPUMEHEHUE KUPOB, XapaKTEpH30BaTh HUX
3HAYCHHUE TSt JKM3HEIEATENLHOCTH
OpraHu3MOB

Oco3HaBaTh  OIIACHOCTh
JKMBBIE OpraHU3MBbI
OpPraHWYECKUX BCIIECTB W TMOSCHATH Ha
nmpuMepax CIIOCOOBI YMEHBIIICHUS u
MPEIOTBPAIICHHUSI WX BPEIHOTO BO3JICHCTBHS
Ha OpraHU3M YeJIOBEKa

BO3JICUCTBUSA Ha
OIpeNeNEHHBIX

esson/6150/
https://resh.edu.ru/subject/I
esson/5413/

HWnanBuayanbHble MPOEKTHI

PesunoBoe siino.

M3yueHne oTneyaTKkoB NajblEeB.

Kpaxman B npoaykrax nutaHus
N3yyenne niuecenu

M3roroBnenue Kpacoxk.

W3zyuenue mokonana

KoncrpyupoBanue MonekyJ1.
HccnenoBanue MoI0Ka B JOMaIIHUX yCIOBUSIX.
BnusHue riroTeHa Ha OpraHu3M 4ejaoBeKa
HccnenoBanne aHTHOMOTHKOB.
OrnpezeneHue kauecTsa Ména

Bnustaue 3yOHO# macTsl Ha AManb 3y00B.
HccnenoBanue HbIOTOHOBCKOM KUIKOCTH.

Pa3znen 4. A3oTcoepkaniue OpranHnyeckKiue coexnHeHust

1

Tema 4.1. AMUHEIL
AMHMHOKHCJIOTHI.
Bbeakn

JIMYHOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH MOHUMATh W MPUHUMATh MOTHBBI, HAMEPCHHUS,
JIOTUKY W apryMEHTBHI JAPYTUX MPU aHAIU3E Pa3INYHBIX BHJIOB YUCOHON NEATECIHHOCTH;
LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEAUIO OTEYECTBEHHOM
XUMHHU; TOTOBHOCTH OLIEHUBAThH CBOE MOBEAEHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIMKA
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBUI STHUX MOCTYNKOB; TOHHUMAaHUS
crienn(UKN XUMUM KaK HayKd, OCO3HaHUS e€ poiu B (GOPMUPOBAHHH PAIOHAIBEHOTO
HayYHOTO MBIIUICHHUS, CO3JJaHUN IEJIOCTHOTO TPEICTaBICHUS 00 OKpYXKaloleM MHpe Kak
0 €IWHCTBE NMPHUPOJBI M YEIIOBEKa, B NMO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH
npoOJieM COXpaHEHHs TPUPOJHOTO PABHOBECHS
IMo3naBateabHbie Y'Y /I: HCIIOJIb30BaTh NP OCBOSHUH 3HAHWH MPUEMBI JIOTHYECKOT'O MBILIUICHUS
BBIAC/ITh XaPAKTCPHBIC TPHU3HAKU l'IOHﬂTI/IIjI n yCTaHaBJ’lI/IBaTb HNX B3aMMOCBs3b, HMCIIOJIb30BATh
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COOTBETCTBYIOIIUE TOHSTUS [ OOBSCHEHUS OTIAENbHBIX (DAKTOB M sBIEHHUil; BHIOMPATH
OCHOBAHUS U KPUTEPHUH Ui KIAacCU(UKALNK BELIECTB U XUMHUYECKHX PEaKLUi; yCTaHAaBINBATh
HMPUYUHHO-CIIEACTBEHHBIE CBSA3U MEXKy H3Y4aeMBIMH SIBICHUSIMU;

KommynukaTtuBuble YY/I 3amaBate BONPOCH IO CYIIECTBY OOCYXTaeMOW TEMBI B XOJ€
Iuanora W/WIM JWCKYCCHH, BBICKA3bIBATh HICH, (DOPMYIHPOBATH CBOM MPEIUIONKECHUS
OTHOCHTEIHHO BBIITOJHEHHS ITPEIOKEHHOH 3a1a9n

PeryastuBubie YY]Jl  caMOCTOSATENBPHO  IUIAaHHPOBATH W OCYIIECTBIATH  CBOIO
MTO3HABATEIbHYIO JESATEIBLHOCTD, ONpeelsisl e€ Ieln U 3334y, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH INpeAjaraeMblii aJrOpUTM ACHCTBUN IPH BHIIOTHEHUU
y4eOHBIX M HCCIIeOBATENbCKUX 3a1ad, BbIOMpaTh Haubosiee A(PGEeKTUBHBIA CHOCOO HuX
peleHust ¢ y4éToM MOJyueHHUs] HOBBIX 3HAaHUH O BEIeCTBAX M XMMMYECKUX pPEaKLusX;

Cojaepxxanue yueOHOro MmaTepuaia 1

AmMuHBL. MeTWIaMUH W aHWIWH. CO- CcTaB, CTPOCHUEC, (1)I/ISI/I‘IGCKI/IG n

XAMUYECKHE CBOWCTBAa (TOpEHHWE, B3aWMOJCIHCTBHE C BOJOW U
KHUCJIOTaMHu).
AMUHOKHUCITOTBI Kak  aM(oTepHble OpPraHMYeCKHE COCTUHCHHS

Odusznyeckne W XUMUYECKHE CBOMCTBAa aMHHOKHCIOT (Ha MpuUMepe
ravuuHa) bruonornyeckoe 3HaUeHUE aMHHOKHUCIOT

IlenTuast

benku  kak  mpUpOAHBIE  BBHICOKOMOJIEKYJISIDHBIE  COEIMHEHUS
TlepBuuHas, BTOpUYHAs U TPETUUYHAS CTPYKTypa OCIKOB XHMHYCCKHE
CBOMCTBa OCITKOB: THAPOIIH3, NCHATYpaIUs, KAYeCTBCHHBIC PEAKIIUU HA
ek

JdemoncTpauuu

JleHaTypauus OCIKOB NPU HarpeBaHWU; [IBETHBIC PEaKLIUU OCIIKOB

PackpblBaTh CMBICI H3y4aeMbIX  MOHSITUH
(BBIABISITH WX  XapaKTepHbIE  IPHU3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHE MOHITHA IPH OINHCAHUU
COCTaBa, CTPOCHHS u MpeBpaIIeHni
OPraHUYEeCKUX COEIMHEHUI

Hcnonp3oBaTh XUMHYECKYI0 CHMBOJIHKY IJIS
COCTaBJICHUSI MOJIEKYJISIPDHBIX U CTPYKTYPHBIX

(pa3BépHyTOH, COKpaIEHHOMN) dbopmyn
OpraHUYECKUX BEIIECTB

Ornpenensars MPUHAUIEKHOCTh BEIIECTB K
ONpeeNEHHOMY — KJIacCy [0 COCTaBy H
CTPOEHHIO, HA3bIBATh MX M0 CHCTEMATHYECKON
HOMEHKIIATYpe;  MPHUBOAWTH  TPUBHAIbHBIC
Ha3BaHUs OT/ACIBHBIX MIPEICTABUTENCH
XapakTepH30BaTh COCTaB, CTpOCHHUE,
npuMeHeHne, (GU3NYECKHME W XHUMHYECKUE

CBOWCTBa, BaKHEHIIME CHOCOOBI IOJTyYeHUs
THUIINYHBIX NPEICTaBUTEIEeH a30TCOIepIKALIUX
coennHEeHMH (TaunuHa U 6enkoB) [loscHATE Ha
nprMepax 3HadeHHe OENKOB sl OpraHu3Ma
YenoBeKa

Vcnonb30BaTh €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HaHWA — HaONIoJaTh W ONHUCHIBATH
JIEMOHCTPALMOHHBIH SKCIIEPUMEHT
CaMOCTOSATEIBHO IUTAaHUPOBATh u
OCYIIECTBIIATh CBOIO MI03HABATEIbHYIO
JIeSITENbHOCTD; TPUHUMATh aKTUBHOC Y4acTHE
B IPYIIIOBOH Y4eOHOH AesTebHOCTH

https://resh.edu.ru/subject/I
esson/4743/
https://resh.edu.ru/subject/I
esson/6296/
https://resh.edu.ru/subject/I
esson/5452/

Paznen. 5. BoicokoMOJIeKYJISIpHbIE COeTHHEHHSI 1

Tema 5.1
Il1acTmaccenl.

JIMYHOCTHBIE Pe3yJIbTAThI: COOJIIO/ICHHs MpaBmWI Oe30MacHOro oOpalieHus ¢ BelleCTBaMH B
OBITY, TMOBCEAHEBHOI JXU3HU M B TPYJIOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HaHHOMY
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Kayuyku. Bosoxkna

BBIOOPY MHIMBUAYAIbHON TpaeKTOpUH 0OpazoBaHus, Oyayiiell mpodeccHuu W peann3anuu
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX HMHTEPECOB, CIHOCOOHOCTEH K
XHMMUHU, UHTEPECOB M MOTpeOHOCTEl 00IecTBa;

IlosnaBaTesbHble YY/I: CTpOUTH JOTHYECKUE PACCY)KACHUS (MHAYKTHBHBIC, I€AYKTHBHBIC, T10
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMAaTPHUBAEMBIX SIBICHHSX,
(hopMyIMpOBaTh BHIBOJBI M 3aKIIOYECHUS; NMPUMEHSTh B IpoIlecce MO3HAHHS HCIIONb3yeMBIE B
XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPeoOpa3oBBIBAT MOAECIBHbBIEC NPEICTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIeMEHTa, XUMHUUecKasi (opMyia, ypaBHEHHEe XMMUUECKOH peaKIin
OpH PEIIeHUH Y4eOHBIX IO3HABAaTEIbHBIX M IPAaKTUYECKHX 3374ad, NPUMEHATh Ha3BaHHBIE
MOJZENbHbIE MPEACTABICHUS OIS BBISBICHHS XapaKTEPHBIX NPHU3HAKOB H3YYaeMBIX BEILECTB U
XUMHUECKUX pEeaKIHii;

KommyHnukaTtuBuble YVY/I: BBICTyNaTh C Mpe3eHTalMell pe3yJbTaTOB IIO3HABATEIbHOM
JIeATEIbHOCTH, IOJyYEHHBIX CaMOCTOSTEIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IIpU
BBIITOJTHEHHH XHMHYECKOTO SKCIEPHUMEHTAa, MPAKTUYECKOH paboTHI IO HCCICHOBAHUIO
CBOWCTB M3y4aeMBbIX BELIECTB, pealn3alui yIeOHOro MpoeKTa U GOpMyIHpPOBATH BHIBOJIEI
0 pe3ysbTaTaM IPOBEAEHHBIX HCCIENOBAHUM MyTEM coOIJlacoBaHUs IMO3ULMH B Xoze
00CyXJIeHUs 1 0OMeHa MHEHHUSIMHA

PeryasituBuble YYJI: OCYyIIECTBISATH CAMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOILIEHKH

Copnepsxanne yue0HOro npeamera 1

1. OCHOBHBIC MOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIHMHCHHIA: Brnaners H3y4aeMbIMHU xumuaeckumu | https://resh.edu.ru/subject/le
MOHOMED, MOJHMMED, CTPYKTYPHOE 3BEHO, CTENEHL MOJUMEPHU3ALIUH, MOHATHSAMU: PACKPBIBAThL CMBICI HM3ydaeMbIX | $s0n/6095/
cpemHsisi  MoJeKyiasipHas Macca OCHOBHBIE METOABI  CHHTE3a MOHATUHA W TPUMEHSTh O5TH moHsTHs mupu | https://resh.edu.ru/subject/le
BBICOKOMOJIEKYJIAPHBIX ~ COEAMHEHMH  —  TOJMMEpU3ANUSs WU OIHMCaHNUU cocTaBa u cTpoenus | $son/6152/
MOJTMKOHICHCAIIHS BBICOKOMOJIEKYJISIPHBIX opranuueckux | https://resh.edu.ru/subject/le
IInactmaccel  (HONMMATWICH, TOJUMPONUIICH, MOJUBUHIIXJIOPHI, BEIIECTB, ISl OOBSICHEHHUs OTACIbHBIX (akToB | $Son/4777/
MOJTUCTHPOI). U SIBIICHHUI https://resh.edu.ru/subject/le
HarypanbHbli W CUHTETMYECKME  Kayuyykd  (OyTaJueHOBBIN, Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY JUisi | $son/4823/

XJIOPOTIIPEHOBBIN U HW30IPEHOBHIN). BonokHa: HaTypanbHbIe (XJIOMNOK,
HIepCTh, WIENK), HUCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO03a),
CUHTeTHYeCcKue (KallpoH U JIaBCaH)

JdemoncTpauus

O3HaKOMJICHHE C 00pa3laMi MPHUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IUIACTMACC, KaAy9IyKOB

COCTaBJICHHS CTPYKTYPHBIX ()OPMYJI BEIIECTB U
ypaBHEHUH  peakuui  IOJUMEpU3allUd U
MOJINKOHIEHCALIUU

I/IH[IHBH}IyaJIbHLle MPOEKTLI
HpOeKT M3rO0TOBJICHUS JIM3yHA

Paznen 6. TeopeTuuecku

€ OCHOBBI XHMHH 9

Tema 6.1. CTpoeHue
aTOMOB.
IMepuoauyeckuii
3aKO0H U
Iepunoanueckas
cHCTeMa XUMHUYeCKUX

siementoB JI. U.

JIM4HOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHUMAaTh W IPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHTHI APYTHUX NPH aHAJIN3€ PA3IMYHBIX BHAOB YUIeOHOH NEATEIHHOCTH;
LICHHOCTHOI'O OTHOIIEHUS K HCTOPUYECKOMY M HAay4dyHOMY HACJIEIUIO0 OTCYECTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE M MOCTYNKU CBOUX TOBapHILEH C MO3ULUN
HPAaBCTBEHHBIX U MPABOBbIX HOPM U OCO3HAHHE IOCIEACTBUM 3THX IMOCTYNKOB; IOHUMAaHHUS
cnerPUKN XUMHUH Kak HayKH, OCO3HaHUs e€ poiu B (HOPMHUPOBAHHH PAIMOHATBHOTO
HAYYHOT'O MBIIIJICHUS, CO3JAHUHN LIEJIOCTHOIO MPEACTABJICHHUS 00 OKpY’)KalollleM MHpe Kak
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MengeneeBa

0 eAMHCTBE MPHUPOJBI U YEIOBEKA, B MO3HAHUHU NMPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUU
po6eM COXpaHEHHs MPUPOTHOTO PAaBHOBECHS

Ilo3naBaTeabHblie Y'Y /I: uCnonb3oBaTh NpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIILIICHUS
BBIICIATh XapaKTEPHbIE MPH3HAKM MOHATUH M YCTaHABIMBATh MX B3aUMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIIME TIOHATHS I OOBSCHEHMS OTICNBbHBIX (DAKTOB M SBIEHHMIl; BHIOMPATh
OCHOBAHUS M KPUTEPHH JUIS KIACCH(HKAINU BEIIECTB U XUMUYECKUX PEaKIHil; yCTaHAaBINBAaTh
HIPUYUHHO-CIECICTBEHHBIEC CBSA3U MEXK]y U3y4aeMbIMH SIBICHUSIMU;

KommynukatuBabsle YYJl 3amaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJe
JUajora W/WIN JHMCKYCCHH, BbBICKa3blBaTh HJIEH, (OPMYJIHUPOBATH CBOM HPEIJIOKCHUSL
OTHOCHTEIBHO BBIITOIHEHUS IPEATOXKEHHON 3a1aun

PeryasituBuble  YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO IESTEIBbHOCTD, ONpeaessa e€ Ielu U 3aJa4d, KOHTPOJIHUPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaaraeMblii aJTOPUTM ACHCTBHUH IIPH BEHIIOITHEHUU
y4eOHBIX M HCCIIEJIOBATEIbCKUX 3ajad, BBIOMpaTh Hambosiee H(QQEeKTUBHBIH crocobd ux
pelieHus ¢ yuéToM MOITyUYeHUs. HOBBIX 3HAHUM O BEIIECTBaX M XMUMHMUYECKHX PEeaKIusix;

Cojaeprxanue y4e0HOro MaTepuaja 1
1. XuMmudeckuil 3eMeHT AToM  SIApo aToMa, U30TOTBI. DICKTPOHHAS PackpeiBaTh CMBICT —HM3ydaeMmbix mHoHstwii | https://resh.edu.ru/subject/le
00010uKka DHEpreTHYecKue ypOBHHU, MOAYPOBHU ATOMHEIE OpOUTamH, (BBIABJIATH WX  XapakTepHble  IpH3HaKHW), | sson/5581/

s-, p-, d-smemenTsl OCOOEHHOCTH pACTpENCIICHHsS BJICKTPOHOB 10
opOHTaIsIM B aromMax OJJIEMCHTOB NEpPBBIX YETHIPEX IEpPHOI0B
DnexTpoHHass KOHGUTYypamuus aTOMOB

Ilepuoauueckuil 3axkoH u Ilepuoauueckas cucrTeMa XHUMHUYECKHX
3JIEMEHTOB

I WU MenneneeBa CBs3b epruoandecKoro 3axona u [lepuonnueckoit
CHUCTEMBI XUMHUECKUX 3iemMeHToB J| M MenneneeBa ¢ coBpeMeHHOU
TEOpHEH CTPOEHHs aTOMOB 3aKOHOMEPHOCTH HM3MEHCHHUS CBOICTB
XUMHUYECKUX IEMEHTOB M 00pa3yeMbIX HMMH MPOCTBIX M CIOKHBIX
BEILECTB 10 TPYMNIaM U NepuoaaM 3HaueHHe MepUOoANUECKOro 3aKkoHa
B Pa3BUTHH HaYKH

JeMoHcTpanuu

Buner Tabnun «Ilepronndeckas cucreMa XUMHUYECKHX JJIEMEHTOB /|
1 Menneneesay»

YCTaHABIUBATh X B3aUMOCBSI3b
PackpbIBaTh CMBICT MMEPUOINYECKOTO 3aK0oHa ]
N MenngeneeBa U JI€MOHCTPHPOBATH €ro

CHCTEMAaTU3UPYIONIYI0, OOBSICHUTCIBHYIO U
MPOTHOCTHYECKYIO (PYHKITHH

XapakTepu3zoBaThb  DJICKTPOHHOE  CTPOCHHE
aTOMOB XUMHYECKUX  DJIEMCHTOB 1—4
[EPHUO/IOB, HCIIOIB3YSI MOHSITHS

«S-, p-, d-anexTpoHHBIE opbuTanuy,
«IHEPreTHUYCCKUE YPOBHI»

OOBACHATh  3aKOHOMEPHOCTH  H3MCHCHHS

CBOICTB XMMHYECKHUX
COEIMHEHUH 10 Ilepruoaam
u rpynnaMm  Ilepuoamdeckoil  cUCTEMBI
xumudeckux 3neMmeHToB J| 1 MenneneeBa

O3JICMCHTOB MW HX

https://resh.edu.ru/subject/le
sson/5911/

Tema . CTpoeHue
BelllecTBA.
MHuoroo0pa3ue
BeIlleCTB

JIMYHOCTHBIE pe3yJbTaThI:
OKpY’Karollled  NpUpOIHOI
9KOJIOTUYECKHE  TOCIEICTBHS

aKTUBHOTO HENPHATHS NEHWCTBUH, NPHHOCSIINX BpeX
cpene, yYMeHHMs ~ INPOTHO3MPOBAaThH  HeOJAronmpusTHbIC
NpeANpUHUMaeMbIX JeHCTBUH M IpenoTBpaliaTh HX;
HaJIU4Msl Pa3BUTOTO 3KOJOTMUECKOI'O MBIIIIEHUS,  AKOJIOTMYECKOM KyJIbTYphl, OIIBITA
JIeATEIbHOCTH JSKOJOTMYEeCKOHl HamlpaBlI€HHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMH B
M03HaBaTEIbHOH, KOMMYHHMKATHBHOW W COIMAJbHOW NpPaKTHKE, CIIOCOOHOCTH M YMEHUs
aKTUBHO IMPOTHUBOCTOSTH UAEOJIOTHH XeMOo(oOuw;
Io3naBaTenbHble YY/I: BIageTp OCHOBAaMH METOJOB HAy4HOTO IIO3HAHUS BEIIECTB W
XUMHYECKUX peaknuil; QopMynupoBaTh IEeNM H 3aJadd HCCIEAOBAaHMS, HCIONB30BaTh
MOCTABJICHHBIE W CAMOCTOSTENIBHO C(HOPMYIMPOBAHHBIE BOMPOCH B KadeCTBE HHCTPYMEHTA
MIO3HAHMSL U OCHOBBI JUIsl ()OPMHUPOBAHUSI THIIOTE3bI 110 MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbIX
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CY)XIEHHH; BIafeTh HaBBIKAMU CaMOCTOSITENBHOTO IUIAHHUPOBAHUSI U MPOBEICHUS yIEHHIECKHX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHsI HAOMIOAATh 332 XOJOM IPOIECCca, CAMOCTOSATEIBHO
HPOTHO3MPOBATh €ro pe3yibraT, (QOPMyJIMpPOBaTh OOOOLIEHHWS W BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yIbTaTOB HCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MpoJeTaHHON
paboTe; TpHOOpEeTaTh ONBIT YYCHHYECKOH MCCIICNOBATENBCKON W IPOEKTHOH AesTENbHOCTH,
HPOSIBISATH ~ CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIFHOMY ITOMCKY METONOB pEUICHHS
MPaKTUYECKUX 3a/1ad, IPIMEHEHHIO Pa3JIMIHbIX METOZOB O3HAHUS,;

KommynukatuBabsle YYJl 3amaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJe
JUajora W/WIN JHMCKYCCHH, BbBICKa3blBaTh HJIEH, (OPMYJIHUPOBATH CBOM HPEIJIOKCHUSL
OTHOCHTEIBHO BBIITOIHEHUS IPEATOXKEHHON 3a1aun

PeryasituBuble  YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO IESTEIBbHOCTD, ONpeaessa e€ Ielu U 3aJa4d, KOHTPOJIHUPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaaraeMblii aJTOPUTM ACHCTBHUH IIPH BEHIIOITHEHUU
y4eOHBIX M HCCIIEJIOBATEIbCKUX 3ajad, BBIOMpaTh Hambosiee H(QQEeKTUBHBIH crocobd ux
pelIeHust ¢ y4éToM ITOJTyueHUs] HOBBIX 3HAaHUI O BEIIECTBAX M XMMHYECKUX pPEaKIusX;

Cojaepxanue y4eOHOro npeamMera 1

1 CrpoeHue BeriecTBa XHMHUYECKast CBA3b BHUIbI XUMHUYECKOH CBA3H PackpbiBaTh CMBICT  u3ydaeMbix  mousituid | https://resh.edu.ru/subject/less
(koBajieHTHasl HEMOJISIpHAs M TMOJIApHAs, HOHHAs, METaJUIMYecKas) (BBIZEIATE WX XapakTepHble NpH- 3HaKW) u | 0n/6479/
MexaHu3Mbl  00pa3oBaHMs  KOBAJICHTHOH  XHMHYECKON  CBSI3H NPUMEHSATh 3TH TOHATUSA Tpu  onmcanuu | https://resh.edu.ru/subject/less

(oOMEeHHBIII W JOHOpPHO-aKIeNTOpHBIH)  Bomoponmnas — cBs3b
BanentHocts DnexrpoorpunarenbHocTs CTeneHb okucieHus HMoHsl:
KaTUOHBI U aHUOHBI

BemecrBa MoOnekyIsIpHOrO U HEMOJEKYJSIPHOIO CTPOCHHA 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA THIBI KPUCTAIINYECKUX PEHIETOK H
CBOMCTBA BEILIECTB

IlonsiTme o0 paucHepcHBIX cucTeMax VCTuHHBIE M KOJIOWIHBIE
pacTBOpBI MaccoBast JOJIsI BEIECTBA B paCTBOPE

Knaccudukaums HeopraHudeckux coenuHeHuii HomeHknaTypa
HEOpraHWYecKux BeulecTB I'eHeTHueckass CBA3b HEOPTaHUYECKUX
BEILECTB, IPUHAJUICKAIUX K PA3IMYHBIM KJIaccam

COCTaBa U CTPOCHHUS BEIICCTB, I OOBSICHCHUS
OT/JCIBHBIX (PaKTOB

U SIBIICHUIA

Omnpenenars  BHABL  XMUMHYECKOH  CBA3U
(KOBaJICHTHOM, HOHHOM, METaIHYCCKOM,
BOJOPOJHOH) B COCMHCHMAX;  THII
KPUCTAUIMYECKONM  pEmETKH  KOHKPETHOTO
BEIIIECTBA

Onpenensirb BaJICHTHOCTh u CTeneHb
OKUCJICHUS XUMHYECKHUX 3JIEMEHTOB B

COCIMHEHMSX Pa3INUYHOTO COCTaBa
IIpOBOANTH BBIYMCICHUS C HCIOJIB30BAHHEM
MOHSATHA  «MaccoBas  JOJsl  BellecTBa B
pacTBope»

on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNuauBuayanbHbIE IPOEKTHI
XuMHs BOKPYT Hac.

Tema 6.3.
XuMnuecKkue
peakuuu

JIN4HOCTHBIE Pe3yJIbTaThl: COOIOACHHS MPaBMWI GE30I1aCHOr0 OOpalleHUs C BELIECTBAMU B
OBITY, TOBCEAHEBHOIl JXU3HM M B TPYJIOBOH JEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIMBUAYAIBHON TpAaeKTOPUH 0Opa3oBaHus, Oyayiield mpodeccuu M pearn3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YE€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHUMHH, UHTEPECOB M MOTpeOHOcTeil obliecTBa;

Io3naBaTenbHble YY/I: CTpOUTH JIOTHYECKHE pacCyXKIEHHUS (MHAYKTUBHBIE, NETYKTHBHBIE, IO
QHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MNPOTHBOPEYMS B PAaCCMAaTPHBACMBIX SIBICHUSIX,
(bOpMyHPIpOBaT]) BBIBOZIbI U 3aKIIFOYEHUS; TIPUMCHATH B IIPOLECCE ITO3HAHUSA HCIIOJIB3YEMBIC B
XMMHH CHMBOJIHYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBhIBATE MOJAENBHBIC MPEACTABICHUS —
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XUMHYECKHI 3HAaK (CUMBOJ) 3JIEMEHTa, XMMHYEcKas (opMyJia, YpaBHEHHE XUMUUYECKOI PeaKInu
NpH PEIIeHUH YYeOHBIX MO3HABATENbHBIX M MPAaKTUYECKHX 3a/1au, NPHUMEHATh Ha3BaHHBIE
MOZENbHbIE MPEACTABICHUS IJIsI BBIIBICHHS XapaKTEPHBIX MPH3HAKOB H3Y4aeMBIX BEIIECTB U
XUMHUECKUX PEaKIHii;

KommyHukaTuBuble YVY/I: BbeICTynaTh C Ipe3eHTalued pe3yiabTaTOB II03HABATEIbHOMN
JIeATEIbHOCTH, IOJyYEHHBIX CaMOCTOSITEIIbHO WJIM COBMECTHO CO CBEpPCTHUKAaMH IIpU
BBIITOJTHEHHH XHMHYECKOTO SKCIEPHUMEHTAa, MPAKTUYECKOH paboTHI IO HCCICIOBAHHIO
CBOMCTB M3y4aeMBbIX BEMIECTB, pealn3alii yIeOHOro MpoeKTa M GOpMyIHPOBATH BEIBOJIEI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHMUN IYTEM COIJIACOBAHMS MO3MLMH B XOne
0o0cyXJ1eHUs 1 0OMeHa MHEHUSIMHA

PeryasituBuble YYJI: OCYyIIECTBIATH CAaMOKOHTPOJb CBOEH NEITEIBHOCTH HAa OCHOBE
caMOaHaJIM3a M CaMOOLIEHKH

Copep:xanne y4ed0HOT0 MaTepuaJia 7 https://resh.edu.ru/subject/l
1. XumMnueckasi peakius. 3 OOBsCHATD 3aBUCHMOCTh ckopocTH | €sson/4938/

Kiaccubpukanuss XMMHAYECKHX peaklUil B HEOPraHWYEeCKOH u XUMHYECKOW  peakIuu OT  Pa3iIH4YHBIX

OPraHHYCCKON XMMHH 3aKOH COXPAHCHHS MACCHI BCIICCTB; 3aKOH (baxTopoB

COXpaHCHUS M NPEBPALICHUS SHEPTUHU MIPH XUMUYCCKUX PEaKIHIX Omnpenensts xapaxTep CMCIICHHUS

CKopocTh peakuuM, eé 3aBUCHMOCTb 0T Pa3/IMYHbIX (PAKTOPOB
OOpatumble peaknuu XHMHUYEecKoe paBHOBecue DakTopsl,
BIIMSIIOIIAE Ha COCTOSIHME XUMHYecKoro paBHoBecus [IpnHnun Jle
[ITatense

OnekTponuTuueckass  gucconuanus ~ CuwibHbBIE ©  cialbie
snekTpoianThl  Cpena BONHBIX pPAcTBOPOB BEIIECTB: KHCIas,
HelTpanpHas, menouHas [lonstue o BogopoaHoM nokaszarene (pH)
pactBopa. Peaknmu nmoHHOTO OoOMeHa [ MApONMM3 OpraHUYECKUX WU
HEOPraHWYECKUX BEIIECTB.

OKHCJIUTENbHO-BOCCTAHOBUTE/IbHBIe peakuuu I[loHsatue o0
SJIEKTPOJIM3E pAcIUIaBOB M pacTBOpOB coiiei. [IpumeHeHue
3JIEKTPOJIN3a.

JdemMoHcTpanun

MOJIETIM  KPHCTAJUIMYECKHUX PEIETOK; pasJIOKEHHE IepoKCcHaa
BOJIOPO/Ia B IPUCYTCTBHH KaTaJIHU3aTOPa

IIpakTHYecKHe 3aHATHS 2

[Ipaktuyeckass pabora 6. BrmsHme pa3nuuHBIX (HAKTOPOB Ha
CKOPOCTh XUMHYECKOH peakiuyd. BpluuciaeHus:: pacuersl C
HCIIOJIB30BAHUEM TIOHSTHS «MaccoBas JOJS  PacTBOPEHHOIO
BEIIECTBa»; PacUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIHii, B TOM
YHUCIIe TEPMOXUMHUYECKUE PAcUYEThI

JlabopaTopHble 3aHATHS 2

JlaGopartopnas pa6ota 1. [IpoBeneHue peaknuii HOHHOTO OOMEHa;
ompezeleHne  CpeAsl  PacTBOPOB  BEMIECTB C  ITOMOIIBIO
YHHUBEPCaJIbHOTO UHANUKATOPA

XUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHEImIHEr0  BozaedcTBus  (mpuHoun Jle
[latenne)

CocCTaBIATh ypaBHEHUs peaKUi pa3InyHbIX
TUIIOB; IIOJIHbIE U COKpallléHHBIE HOHHBIE
YpaBHEHUsI peaklMi, Y4YUTBIBas YCJIOBUS,
NIPY KOTOPBIX 3TH PEAKIIUH UAYT J0 KOHIA
ITonTBepxnarh CyIIECTBOBaHUE
TeHEeTHYEeCKOH CBSI3H MEXITY
HEOPraHWYECKUMHU BEIIECTBAMHU C IOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIIUX XHMHUYECKHX

peaxumii
IlpoBoauTh, HaOMOAATH W  OMHKCHIBATH
XUMHUYECKUH 9KCIIEPUMEHT: o

ONpENeICHNIO Cpeabl BOIHBIX PacTBOPOB
BEIIECTB, BBISIBICHHUIO YCIIOBHI MPOTEKAHUS
peaknuii HMOHHOTO OOMEHa, HW3yYEeHHIO
BIIMSTHUSL PA3JIUIHBIX (PaKTOPOB HA CKOPOCTH
peakuuii CinenoBaTh NpaBUJIaM MOJIb30BAaHUS
XUMHUYECKOH 1mocynod U J1abopaTOpHBIM
000pya0BaHUEM

IIpencraBisaTe pe3ynbTaThl XUMHAYECKOTO
SKCIIepUMeHTa B ¢GOpMe 3aliCH ypaBHEHUH
COOTBETCTBYIOIINX pEaknui ©  JelaTh
BBIBOJIBI HA UX OCHOBE

I[IpoBOoaWTHE BEIYUCICHUS IO YpPaBHEHHSIM
XHUMHUYECKUX peaklMii, B TOM 4YHCIe
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TEPMOXUMHYECKHE PACUEThI

Paznen 7. Heoprannuyeckasi XuMusi 3

Tema 7.1.
HeMetasibl

JIM4HOCTHBIE Pe3yJbTAThl: CIIOCOOHOCTH MOHUMATh U NMPUHUMATH MOTHBEI, HAMEPCHHUS,
JIOTUKY W apryMEHTHI JAPYTHX MPU aHAIU3E Pa3INYHBIX BHJIOB YUYCOHON NESATECIHLHOCTH;
LIEHHOCTHOTO OTHOIIEHMUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEJUIO OTEYECTBEHHON
XUMHHU; TOTOBHOCTH OIIEHUBAThH CBOE MOBEJAEHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3MLIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUI 3THUX MOCTYNKOB; HOHUMAaHH
cnelMPUKA XHMUH Kak HayKH, OCO3HaHus e€ poiu B (HOPMHUPOBAHHH PAllHOHATHHOTO
HAy4HOT'O MBIIUICHUS, CO3JaHUN IEJIOCTHOTO IpEACTaBiIeHUs 00 OKpY’KalolleM MHpE Kak
0 €IWHCTBE IPHUPOJBI M YeNIOBEKa, B NMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U peLICHUHU
mpo0JIeM COXpaHCHHUS IPUPOTHOTO PAaBHOBECHUS

Ilo3naBaTenbublie Y'Y /I: ucnonbp3oBath Npu OCBOGHUH 3HAHUN MPUEMBI JJOTMYECKOTO MBIIIICHUS
BBIJICIIATh XapaKTCPHBIC MPH3HAKKA MOHSATHH W YCTaHABJIMBATH WX B3aMMOCBS3b, UCIOIH30BATh
COOTBETCTBYIOIIIC TOHATUS JJIsI OOBSCHCHUS OTACIBHBIX (DAaKTOB W SBJICHHIA; BBEIOUpPATH
OCHOBaHUSI ¥ KPUTCPHH IS KIACCH(HKAI[MKM BENICCTB M XUMHUYCCKUX PEaKIIMil; yCTAHABIUBATH
TIPUYHHHO-CIICICTBEHHBIC CBSA3H MEXIY N3y4aeMbIMU SIBICHUAMU;

KommynukatuBabsle YY/I 3amaBaTh BOIPOCH! IO CYHIECTBY OOCY>KOAaeMOW TEMBI B XOZe
Iyanora W/WIA JAHCKYCCHH, BBICKAa3bIBaTh HWICH, (OPMYyIHpPOBATH CBOU TNPEIOKEHUS
OTHOCHTEIBHO BBITIOJIHEHHS MPEINIOKEHHON 3a1a9n

PeryasituBuble YY]Jl  caMOCTOSITEIBRHO  IUIAHUPOBAaTb U OCYIIECTBJISTH  CBOIO
[03HABATEJIbHYIO JIEATEIIbHOCTh, ONpeaAeiisis e€ eI U 33/aui, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEJiaracMblii allfOPUTM JCHCTBHUI TNPHU BBIMOJHCHUU
YYeOHBIX M WCCIICIOBATCIbCKUX 3a]la4, BBIOMpaTh HambOojee 3G(EKTUBHBIN CHOCOO HX
pemieHus ¢ y4€ToM MONTy4YeHHUs] HOBBIX 3HAHHUM O BEIIECTBAX M XMUMHYECKHX PEaKIUsiX;

CojaepxaHue y4e0HOro npeamera 3
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1 Hemerannsr Ilonoxxenne HemertaimoB B Ilepmoamdeckoil cucreme 1
XAMUYECKUX dieMeHToB J| I MeHneneeBa U 0COOCHHOCTH CTPOCHHS
atoMoB ®dusnmyeckue CBOHCTBA HEMETAIOB AJIIOTpPONHS He-
MeTaJUIOB (Ha TpuMepe KHUCIopoaa, cepsl, ¢ocdopa u yriepona)
XuMHuecKue CBOMCTBa BaXKHEHIINX He- METAJIJIOB (FaJOreHOB, CEpHI,
aszora, ocdopa, yriepona m KpeMHUsI) U UX COCOTUHEHUH (OKCHIOB,

KHCIOPOJCOAEpPKAMUX  KHCIOT, BOJOPOAHBIX  COEIMHEHHIN).
IIpumeHeHne BaKHEWIINX HEMETAVIOB M UX COCIMHEHUHN
IIpakTHYecKHE 3AHATHS 2

[IpakTrueckoe 3aHsiTue 7. PelieHue SKCIEPUMEHTAIBHBIX 3a/Jad II0
Teme «HemeTamasl»; pacy€Thl MacChl BEIICCTBA WU 00bEMaA ra3o0B Mo
M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BEMY OTHOTO W3
YYaCTBYIOIIMX B pEaKIWH BEIIECTB; pacu€Tel Macchl (00BéMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKINH, €CIH OJHO H3 BEIIECCTB
MMeeT IPUMECH

PackpbiBaTh CMBICH M3y4aeMbIX TMOHSITUH
(BBIIENATE WX XapakTepHBIE IPH3HAKU) U
NPUMEHATh 3TU IOHATHUS MpPU ONHCAHUHU
COCTaBa U CTPOCHHMS BELIECTB, JUIsl OObSICHEHUS
OTJIIENBHBIX ()aKTOB U SIBJICHUI

OOBsicHATE  oOmIMe  3aKOHOMEPHOCTH B
W3MEHEHHUH CBOICTB HEMETAIUIOB

U HUX COEIWHEHUH C Y4YETOM CTPOEHHUS HX
aToMOB M mojoxeHus B Ilepuoamueckoit

cucTeMe XHUMHMUYeckux aiaemeHTtoB J U
MenneneeBa

XapakTepu3oBaTh (onuchIBaTH) oOuiue
XUMHUYECKHE  CBOWMCTBAa  HEMETANIOB, HUX

BaXXHEHIIUX COEAUHEHUN, MOATBEp)KIas 3TO
OIMCaHHE npuMepamMu YpaBHEHUU
COOTBETCTBYIOIINX XHMHYECKUX PEaKIIui

XapakTepu3oBarh BIUSHHUE HEMETAIJIOB U HX
COC}IHHGHHP’I Ha JKHUBBIC OpFaHl/ISMbI;
OIIUCHIBATH le/IMCHeHI/IC B pa3nwn-n)1x

esson/5939/
https://resh.edu.ru/subject/I
esson/5913/
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obmacTax MPaKTUYECKOI JIeATEIbHOCTH
YyeJoBeKa

PackpsiBaTh CYIIHOCTh OKHCIIUTENHHO-
BOCCTAHOBHUTENIBHBIX PEaKUUH MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOrO OajlaHca JTHX
peaxumit

[IpoBoanTe  peaknuy,  MOATBEPKIAIOIINE
XapaKTepHBIE CBOHCTBA HM3YyYaeMbIX BEIECTB;
pacmo3HaBaTh ONBITHBIM IyTEM  AHUOHHL,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpax
HaGmrogate M onuMCHIBaTH AEMOHCTPAIIIOHHBIE
ONBITHI; TPOBOAUTH M ONHUCHIBATH XMMHUECKHUI
SKCIEpHUMeEHT (1abopaTopHBIE U MPaKTUIECKHE
paboThl)

[IpencraBiaTe  pe3ysNbTaTbl  XUMHYECKOTO
JKCIepUMeHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIIHNX PEAKIUH U JETIaTh BHIBOJBI
Ha UX OCHOBE

CrnenoBaTh IIpaBHIIaM MOJIb30BaHUS
XAMUYECKOH Tmocymoii u  m1abopaTopHBIM
000pyIOBaHUEM

[IpoBOonUTh BBIUUCICHMS IO YpPaBHEHUSAM
XUMUYECKUX PeaKInil

CaMOoCTOsATENBHO IJIAHUPOBATh u
OCYIIECTBISTH CBOIO MI03HABATEIbHYIO
JIeSITENbHOCTD; NPUHUMATh aKTHBHOE y4YacTHE
B IPYIIIOBOH Y4eOHOH AESITENBHOCTH

HNuauBuayanbHbIE IPOEKTHI

N3yueHue kauyecTBa MUTHEBOM BOMBI B HACCIIEHHOM MYHKTE.

OxpaHa OKpyXarolleh cpenbl OT XUMHUYECKOTO 3arpsi3HEHUs.
KonuvecTBeHHBIE  XapaKTEPUCTUKHU  3arps3HCHHUS  OKpYXKaromiei
cpensl.

PactBopsbI BokpyT Hac. Tumnel pacTBOpoOB.

Bopna kak peareHT U cpefa s XUMHYECKOTO TIpoIiecca.

YcrpaHeHHE )KECTKOCTH BOJBI HAa TPOMBIIIIEHHBIX MTPEATNPUATHAX.
HccnenoBanne METAILIOB.

VccnenoBaHnue CBOMCTB MIENOKA.




Tema 7.2. MeTajLiibl

JIMYHOCTHBIE Ppe3yJbTaThbl: CIIOCOOHOCTM TOHMMAaTh M MPUHUMATh MOTHUBHI,
HaMEpeHUs, JIOTHKY M apryMeHThl APYTHUX MpHU aHaIu3€ pPa3JINYHbIX BUJIOB
yueOHOIl eATEeNbHOCTH; ILIEHHOCTHOIO OTHOIIEHHA K MCTOPUYECKOMY U
HAay4yHOMY HacCIEAUI0 OTE€UYECTBEHHOH XHUMMH; TOTOBHOCTH OIEHHBAaTh CBOE
MOBEJCHUE U MOCTYIKH CBOMX TOBAapHUIICH ¢ MO3ULUN HPABCTBEHHBIX U IPAaBOBBIX
HOPM M OCO3HAaHHE ITOCIEACTBHN 3THX IOCTYNKOB; IOHUMAaHHS CHCIU(PHKN XUMHH
KaKk HayKH, OCO3HaHHWsI € poiau B (OPMHPOBAHHH PALMOHAIHHOTO HAYyYHOTO
MBIIIUICHNS], CO3JaHUH IIEJIOCTHOTO TIPEICTaBICHUST 00 OKpYy’)KalolmeM MHpe Kak o
€IMHCTBE MPUPOJBl U YeIOBEKa, B IO3HAHUU INPUPOAHBIX 3aKOHOMEPHOCTEH H
pEIIeHUH MPOOIEM COXPAHEHUs] IPUPOIHOTO PAaBHOBECHS

Ilo3naBaTenbuble YY/I: ucnonb30BaTh NPU OCBOEHUM 3HAHUN MPUEMBI JIOTUYECKOTO
MBIIUICHUS] — BBIACNATh XapaKTepHbIE MNPU3HAKM IOHATUH M yCTaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJH30BAaTh COOTBETCTBYIOIIME MOHSTHS JUIL OOBSCHEHHS OTAEIBHBIX
(aKkToB M SBIICHWIA; BEIONPATh OCHOBAHUS M KPUTEPHHU JUIS KIACCH(PUKAIUK BEIIECTB 1
XUMUYECKUX pEaklUil; ycTaHaBIUBAaTh IPUYUHHO-CIECICTBEHHBIC CBA3M  MEXIY
U3y4aeMbIMU SIBJICHUSAMH;

KommynukatuBable YYJI 3agaBaTh BOIPOCH MO CYIIECTBY 00OCYXTaeMOW TEMBI B
XO0Jle JAWanora W/WIM AWCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHpPOBATh CBOU
MPEUI0KEHNSI OTHOCHTENIBHO BBHIIOJIHEHHS MIPEUI0KEHHON 3a1adu

PeryasituBuble YVYJl caMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO
MO3HABATEIbHYIO NEATENBHOCTD, ONPENENsa €€ IeN U 3a1a4H, KOHTPOJIUPOBATh U MO
Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh IpeaiaraeMblii aJTOPUTM IEHCTBUH IIpU
BHINIOJIHEHNH Y4eOHBIX M HCCIEJOBAaTENbCKHX 3anad, BeIOMpaTh Hamboiee
3¢ dekTuBHBIH cnoco0 HX penieHHs C yY4ETOM NOJIY4YeHHs HOBBIX 3HaHHH O
BEIIECTBAX M XUMHUYECKUX PEaKIHUsAX;

Cojaeprxanue y4eOHOro npeamera 4

Meramnsl  Ilonoxxenue wMeramnoB B Ilepuonnueckoil  cucreme 1
xumudeckux snemeHToB JI U MenneneeBa OCOOCHHOCTH CTPOCHUS
JJIEKTPOHHBIX 00oJouek aToMoB MetauioB OOmue duznueckue
cBoiicTBa MeTayioB CIUIaBbl METAJIOB OJIEKTPOXMMHUYECKHUH psif
HaIpsKeHUI MeTalljIoB

XuMHYEeCKHEe CBOHCTBA BAXHEHIIMX METAUIOB (HATpUM, KaJHid,
KalblI{, MarHuid, aJFOMHHUH, LIHHK, XpOM, JX€JIe30, MeOb) M HUX
COCIMHEHUH

OO6mue cnocoOBl modydeHus: MetauioB Mertamnyprus Kopposus
MeTayu1oB. CrocoOBI 3alIMTEl OT KOPPO3HHU. [IpuMeHeHne MeTanioB B
OBITY U TEXHHKE

JeMoHcTpanuu

00pa3ipl HEMETAIJIOB; B3aWMOJCHCTBHE MEAHM C a30THOM KHCIOTOi
pa3IHYHON KOHIIEHTPANH; KOJIIEKINs « MeTaJIbl ¥ CIIIaBbD»

IIpakTHyecKue 3aHATHS 1

IIpaktrueckoe 3aHsTHe 8. PemeHue sKCepUMEHTANTBHBIX 33/ad I10
Teme «Mertamie»y. Beraucienus: pacuértel  Macchl  (00BEMA,
KOJINUECTBA BEIIECTBA) MPOAYKTA PEAKILUHU, €CIU OJHO W3 BEIIECTB

PackpbiBaTh CMBICH M3y4aeMbIX TMOHSITUH
(BBIIENIATh WX XapakTepHbIE NpPHU3HAKH) U
MPUMEHSATh OTH TOHATHS NPU OIHCAHUU
COCTaBa U CTPOCHHMS BELIECTB, JUIsl OObSICHEHUS
OTJIIENBHBIX ()aKTOB U SIBJICHUI

OOBSICHATD obmme 3aKOHOMEPHOCTH B
N3MEHEHHUH CBOHCTB 3JIEMEHTOB — METAJUIOB U
HUX COEIMHEHUH ¢ yU€TOM CTPOECHHSI UX aTOMOB
u mnonoxenuss B Ilepuomuueckoil cucreme
XuUMHu4Yeckux 3yemenToB /| 1 MennaeneeBa
XapakTepu3oBaTh (onuchIBaTH) oOmine
XUMHYECKUE CBOICTBa  MeETaJlIOB, ux
BOXHEHIINX COCAMHEHMUM, MOATBEpXkAas 3TO
OTIFICaHNE TIpIMepaMu ypaBHEHHU
COOTBETCTBYIOIINX  XHUMHUYECKUX  pEaKIni;
MpUMEHEHHE  METAUIOB B Pa3IUYHBIX
obnacTsx, a TakXKe HCIIOIb30BAaHUE WX IS
CO3JaHUSl  COBPEMEHHBIX  MaTepHaJoB U
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JJaHO B BHJE pacTtBopa C MaccoBOM  jponei

pacTBOPEHHOIO BELIECTBA

onpenenéHHon

JlaGopaTopHbie padoThl 2

JlaGopatopHast pabora 2. KadecTBeHHbIE peaklMM Ha AaHHOHBI H
KaTHOH aMMOHHS;, B3aUMOJIEWCTBUE THUJPOKCHUJIA QIIOMHHUS C
pacTBOpaMM KHCJIOT U IIeJoYel; KaueCTBEHHBIE PEaKI[MU Ha KaTHOHBI
METaJJIOB

TEXHOJIOTHH

PackpsiBath CYIIIHOCTh OKHUCITUTENBHO-
BOCCTAaHOBHUTEIBHBIX pEaKUUN IOCPEICTBOM
COCTaBJICHMs DIIEKTPOHHOrO OanmaHca 3THX
peaxumit

IIpoBonuThs  peakuuu,  NOATBEPKIAAIOLIUE
XapaKkTepHble CBONCTBAa H3y4aeMbIX BELICCTB;
pacrmo3HaBaTh  ONBITHBIM  ITyTEM  HOHBI
METaJlIOB, IPUCYTCTBYIOLIUE

B BOJHBIX pPacTBOpax

Habmrogate ¥ onmuchIBaTh AEMOHCTPAIlMOHHBIE
OTIBITHI; IPOBOJUTH U ONMHCHIBATh XUMHUYECKUIT
SKCIepHUMeHT (1abopaTopHBIE M NMpaKTHIECKHe
paboThl) IIpencraBnsars pe3yIbTaThl
XUMHUYECKOT0 JKCIIepHMEHTa B (opMe 3alucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuui u
JIeJ1aTh BBIBOABI HA UX OCHOBE
CnenoBaTh TpaBUIaM
XUMHYECKOW TOCYyIOH |
obopyIoBaHUEM

[IpoBonUTh BBIYUCIECHUS IO
XUMUYECKUX peaKIui
CaMocTOsATeNbHO IJIAHUPOBATh u
OCYIIECTBIATh CBOIO I103HABaTEIbHYIO
JIeSITENIBHOCTD; NMPUHUMATh aKTHBHOE y4YacTHE
B IPYIIIOBOH Y4eOHOH AESITENBHOCTH

MOJIb30BaHMS
1a60paTOPHBIM

YpPaBHEHUSIM

Pazaen 8. XuMusi U Ku3Hb 1

Tema 8.1 Xumusin
JKU3HD

aKTHUBHOTO HCMOPHUATHS JICWCTBHUM, TPUHOCSIIINX BpPE
cpele, YMEHHsS  TPOTHO3UPOBAThH  HEOIArOMpHUSITHBIC
9KOJIOTHYECKHE TIOCIEACTBUSL TMPEANPUHUMAEMBIX JICUCTBUH M NpenoTBpalllaTh WX,
HaJlMYus Pa3BUTOrO HSKOJIOTHYECKOTO MBIIUICHUS,  SKOJOTHYECKOW KYJBTYPhI, OIbITa
NEATETPHOCTH OKOJOTHYECKOH HAampaBIeHHOCTH, yMEHHUS pPYKOBOICTBOBAThCS HMH B
MMO3HABATENbHON, KOMMYHHUKATHBHOW H COI[HAIBHONW MPAaKTHUKE, CIIOCOOHOCTH W yMEHUS
aKTHBHO IPOTHBOCTOSITH HACOJIOTUU XeMO(OOUH;
Ilo3naBaTenbuble YYJI: Biazerb OCHOBaMH METOJOB HAay4yHOTO TIO3HAHUS BEUIECTB U
XUMHYECKUX peakiuid; (GopMyaupoBaTh eI W 3aJaydl  UCCICJOBaHMSA, HCIOIb30BaTh
MOCTABJICHHBIE U CAMOCTOSATEILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHKS ¥ OCHOBBI JJIs1 (JOPMUPOBAHHUS THIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXXICHUH; BJIaJIeTh HAaBbIKAMH CaMOCTOSITEILHOTO TUIAHUPOBAHMSI U MPOBENCHUS YUSHUUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOJATh 332 XOJOM IIPOIECcCa, CaMOCTOSTEIHHO
MPOTHO3MPOBaTh €ro pe3yibTar, (OpPMyIUpOBaTh OOOOIICHHWS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTABISATH OOOCHOBAHHBIA OTUYET O MPOJETaHHON
pabote; TMpHOOpETaTh OMBIT YYEHHYECKON HCCIIEAOBATENECKOW W TPOEKTHOM JEesTENbHOCTH,
l'[pOS[B.]'lf{Tb CHOCO6HOCTb u T'OTOBHOCTHL K CaMOCTOﬂTeJ’[bHOMy l'lOI/lC](y METOA0B pemeHI/m

JIn4HOCTHBIE Pe3yJIbTATHI:
OKpY’Karollled  MNpUpOIHOI




HPAaKTHYECKUX 33714, IPUMEHEHHIO PA3JIMYHbIX METOJ0B II03HAHNS;

KommyHnukaTtuBuble YY/I 3amaBate BONPOCH IO CYIIECTBY OOCYXZaeMOW TEMBI B XOJ€
JUajora W/WIN JHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIHUPOBATH CBOM HPEIJIOKCHUSL
OTHOCHUTEJBHO BBINOJIHEHUS NIPEUI0KCHHON 3a1auu

PeryastuBubie YY]Jl  caMOCTOSATENBPHO  IUIAHMPOBATH W OCYIIECTBIATH  CBOIO
MTO3HABATEIbHYIO JESATEIBHOCTD, ONpenelsisl e€ Ieln U 3aJa4di, KOHTPOJINPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaaraeMblii aJTOPUTM ACHCTBHUH IIPH BEHIIOITHEHUU
y4eOHBIX M HCCIIeJIOBATEIbCKUX 3ajad, BBIOMpaTh Haumbosiee H(QQGEKTUBHBIH crocobd ux
peneHus ¢ yuéToM MOJIy4YCHHUs] HOBBIX 3HAaHMH O BEIIECTBAX M XUMHYECKHX PEaKLMiX;

Copnep:xaHue y4eOHOro npeaMera 1

Pomp xummm B oOecnedeHHM 5SKOJIOTMYECKOH, OSHEpreTHYecKoH W
MUIIEeBOH OE€30I1aCHOCTH, PAa3BUTHUM MEIHIMHBI [IOHATHE O HAyYHBIX
METOJIaX IO3HAHMS BEIIECTB M XUMHIECKHX PeaKuuit

IIpencraBnennss 00 00mMX HAyYHBIX NPHHIMIAX HMPOMBIILUICHHOTO
MONy4YeHUs BaKHEWIINX BemlecTB UYenoBeK B MHpE BEIIECTB U
MAaTepHaNoB: BaXXHEHIINE CTPOUTEIbHBIE MaTepHalIbl, KOHCTPYKI[HOHHBIE
MaTepHanbl, KPacKH, CTEKIO, KepaMHKa, MaTepHaibl I IEKTPOHUKH,
HaHOMAaTepHaNbl, OpTraHMIECKHE 1 MUHEPAIbHbIE yI00peHHs

XuMus ¥ 30pOBbE UEIOBEKa: NPABUJIA HCIIOIb30BAHUS JICKAPCTBEHHBIX
HpernapaToB; MpaBHia 0€30MacHOTO UCIIOIb30BaHUS IIPerapaToB ObITOBON
XMMHH B OBCEIHEBHOM JKU3HN

PackprBaTh  polb  XNMHM B pEIICHUH
SHEPTeTHYECKHX, CBHIPBEBEIX W JKOJOTHYECKUX
npo0JieM YeoBEYecTBAa, ONUCHIBATH OCHOBHEIC
HAINPaBJICHUS] Pa3BUTHS XUMHUYECKOH HAayKW H
TEXHOJIOT MU

[IpumensaTs npaBmia 6€30MacHOrO OOpaIICHHS C
BEI[ECTBAMH, HCIIOJIb3YEMBIMH B IOBCEIHEBHOM
JKH3HH, PaBHIA TIOBEICHHS B LIENSAX COCPEKESHUS
3I0pOBbSl U OKpPY)KaIOLEH NpPUPOJHON Cpelbl;
MOHMMaTh Bpel (OIAacHOCTb) BO3IEHCTBHSA Ha
JKHUBBIE OPTaHMW3MBI OIPEICIEHHBIX BEILIECTB,
cmbic nokasarens IT/IK, nmoscHATs Ha mpuMepax
CrocoOBl YMEHBIICHHS M TIPEIOTBPAIICHHS HX
BPEIHOTO BO3/AEHCTBUS

AHanm3upoBaTh U KPUTHYECKH  OICHUBAThH
nH(OpMaIMIO, CBA3aHHYI0 C XHMHYECKUMH
mpoueccaMd W WX — BIMSHHEM Ha COCTOSIHHE
OKpYKaIoIEeH cpeibl

Hcnonb30BaTh NONyYeHHbBIE 3HAHHS

W TpeicTaBiIeHHs O cdepax JAesTENbHOCTH,
CBSI3aHHBIX C HAayKOil W  COBPEMEHHBIMH
TeXHOJIOTHSIMH, KaK OCHOBY A OPHCHTAIlNH B
BEIOOpEe cBoelt Oynymieli mpodeccrHoHanbHON
JeATeTbHOCTH

[MpuanMaTe ydactre B 0OCYXAEHHH MpoOIeM
XUMHYECKOH U 9KOJOTUUECKOH HanpaBJIeHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  IIO3HLHUIO IO
npobyieMe W TpelularaTb BO3MOJXKHBIE IyTH €€
penreHus

https://resh.edu.ru/subject/I
esson/3504/
https://resh.edu.ru/subject/I
esson/5452/
https://resh.edu.ru/subject/l
sson/4960/

HNHauBuayanbHBIE IPOEKTHI
Hccnenoanue IeKapCTBEHHBIX MPENAPATOB M0 XUMHUYECKOMY
COCTaBy
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3. YCJIOBUS PEAJIM3ALIMA PABOYEM ITIPOT'PAMMbBI YYEBHOI'O ITIPEJIMETA

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0
Peanuszanusi mporpamMmbl JUCHUIUIMHBI TpeOyeT Hainuuus y4eOHOro kaOWHETa XHMHH.
[Tomemienne kabMHETa JOJDKHO YAOBIETBOPATH TpeOoBaHUAM CaHUTAPHO-INUIEMHOIOTUIECKUX
npaBui U HopMatuBoB (CanlluH 2.4.2 No 178-02 C u3sMeHEHUSIMU U TOTIOTHEHUSIMH OT: 23 HIOJIA,
26 nexabps 2008 r., 29 nexadps 2010 r.)
Peanuzanus nporpammsl yueOHOTO mpeaMeTa TpedyeT HaIn4Yus y4eOHOTo KaOnuHeTa « XUMHUSI».
1. ObopynoBanue yuedOHOro kabnHera:
Jocka kiaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron s yuurens — 1
Crynesa — 31
OkpaH -1
2.HarypajbHble 00pa3ubl
Konnekuust 06pa3iuoB: yrieBogopoIHOE ChIpbE, TOPd, MIacTMACChl, BOJOKHA.
PeakTuBbl XMMHUECKHE IO pa3zesiaM: OpraHUYecKas XMMUs, HEOpraHu4ecKasi XuMus
3. O0bemMHbBIE cpecTBa
Mopnens anmasa, 000py10BaHuE XUMUYECKOE
4. AHCTPYKTUBHO-TeXHUYECKASl IOKYMEHTAMSA
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'uaponus», «PYUO», «YrieBogoposl
MpeIeIbHbIE»
KoMIieKTsl TeCTOBBIX 3aJaHuii, B T.4. ¢ moMomisio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX padoT
KoMIuIeKThI 3a1aHlil — MHCTPYKITUH JIJIs1 TIPOBEACHHSI TAOOPATOPHO-TIPAKTHYECKUX PaOOT.
5.Texnnueckue cpecTBa 00yueHHsI:
MYJIBTUMEAUATIPOEKTOP, KOMITBIOTEP

3.2. UudopmanuonHoe odecriedeHne 00yuyeHus

OcHOBHbIE HCTOYHHKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yue6nuxk mis 10-11 xmacca. — M., 2020.
2. Tabpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuit U crnenuanbHOCTEH eCTECTBEHHO-
Hay4yHOro npoduist: y4yeOHHMK Uil CTYIEHTOB NPOQEeCCHOHATIBHBIX  00pa30BaTEeNbHBIX
opraHu3zaluii, oceanBaromux npodeccun u cnenranbuoctu CI10. — M., 2017
3. l'abpuenssa O.C. u  np. Xummsa. [Ipaktukym: y4e0. mocobue JUIsl  CTYICHTOB
npoeCCHOHATBPHBIX ~ O0pa30oBaTelbHBIX  OpraHW3alMid, OCBaMBAOIMX  mpodeccuu |
crnenuansHocTH CIIO. —M., 2017

I[OHOJIHI/ITEJII)HLIG HCTOYHHUKH:

1. Tabpuensn O.C.u ap. Xumus: nocodue ans noaroroBku k EI'D: yueb. mocobue Aiis cTy1eHTOB
npodecCHOHANBHBIX ~ 00pa3oBaTeIbHBIX  OpraHu3alui, OcBauBaloluX  mHpodeccun U
cnenuansHocTH CI1O. — M., 2017

2. Taopuensa O.C., JIsicoBa I'.I'. Xumus. TecTbl, 3aaun W yrnpaxHeHHs: y4e0. mocodue s
CTYACHTOB MpPO(EeCCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHM3allMi, OCBAMBAIOLIMX HpOodeccuu H
cunennaiabpHocTH CITO. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus mis npodeccuii ¥ CrenManbHOCTEH TEXHUIECKOTO H
€CTECTBCHHO-HAYYHOTO  TMpoduiei:  yd4eOHMK I CTYACHTOB  MpodhecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBauBarmuXx npodeccuu u cnenuansHoctu CI10.— M., 2017



4. Cnanxos C. A., Octpoymos WU.I"., Ta6puensn O.C., Jlykpsanosa H.H. Xumus st npodeccuii u
CIIEIIUATILHOCTEN TEXHUYECKOTO MPOuiIs. DIEKTPOHHOE NPHIOKEHHE (JIIEKTPOHHOE Y4eOHOe
U3JIaHUE) JUIS CTYI. YUpeKIACHHM cpel. mpod. oopasoBanus. — M., 2017.

NuTepHeT-pecypcenl:

. www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOPBI»).

. www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAUT AJIS1 IKOJLHUKOB «XUMUS).
. www.alhimikov.net (O0pa3oBaTebHBIN CAUT TSI IIKOJILHUKOR).

. www. chem. msu. su (3nekrpoHHasi OMOIUOTEKA 10 XUMUH).

. www.enauki.ru (HHTepHeT-U31aHue s yuuTesei «EcTecTBeHHbIC HAYKHY).
. www. lseptember. ru (Mmeroauueckas razera «llepBoe ceHTAOP).

. www. hvsh. ru (kypHa «XuMHUS B IIKOJIE»).

. Www.hij.ru (xypHaI « XuMUS ¥ )KU3HBY).

. Www.chemistry-chemists.com (371€KTpOHHBIH KypHAT «XUMHKH U XUMHUS)

OO0 1NN K WK —



4. KOHTPOJIb 1 OLHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA
YYEBHOI'O IIPEJIMETA

KoHTposib M oOLEHKA IUIaHUPYEMBIX pE3yJlbTaTOB OCBOCHHUS Y4YeOHOro IpeaMera
OCYIIECTBIISIETCS MpENojaBaTreieM B IMPOLECCe MPOBEACHHUS MPAKTUUECKUX 3aHATUM U
71abopaTopHbIX pabOT, TECTUPOBAHUS, a TaKXKe BBIOJHEHUS OOY4YaIOUMMUCS WHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, UCCIICAOBAHUH.

IIpenmeTHbIe pe3yabTaThl Kpurepun DOpMbI H METOMIbI KOHTPOJIS
o0yueHust
(ocBOEHHBIE YMEHM S, ' OUCHKH NIPEAMETHBIX
pe3yJIbTaTOB 00y4YeHHs
YCBOEHHbIE 3HAHWS)
Oceoennvie ymenusi: Texkyuuii KOHTPOJIb:
8bIS16/11Mb XapakTepHble | Buiasisiem Onenka npu peleHuu
MPU3HAKU MOHSTUM, | XapaKTEepHbIE NMPU3HAKU | XUMUYECKUX KEHCOB
yCTaHaBIIMBAaTh UX | TIOHATHUI, Onenka npu pelieHuu
B3aUMOCBSI3b, yCTaHaBJIUBAET HUX | XUMUYECKHUX 3a/1a4y
B3aUMOCBSI3b
UCNOIL308aMb ucnonb3yem
COOTBETCTBYIOIIHUE TIOHSITUSI | COOTBETCTBYIOIINE
IIpU  ONHCAaHMWM  COCTaBa, | MOHSTHUSA pu
CTPOCHUSI W TMpPEBpaAIlCHUI | OMHMCAHUU coctaBa, |OueHka TpU  BBHIIOJHEHUH
OpraHUYECKUX A | CTpOCHUS U | IpakTUyeckoil pabotsl 1
HEOPraHUYECKUX MpeBpaIieHun
COCIMHEHUH; XUMHUUYECKYIO | OPraHHMYECKHUX u
CUMBOJIMKY [IJI1 COCTaBJICHUSI | HEOPraHUYECKHUX Onenka npu pelieHuu
MOJIEKYJISIPHBIX U | COEIMHEHUM; XUMHUYECKUX 3a7a4
CTPYKTYPHBIX (pa3BEPHYTOH, | XUMHUYECKYIO
COKpaIIEHHOMN ) dbopmyn | CHMBOJIUKY JUTSE
OPraHUYeCcKUX BEIIECTB M | COCTABJICHHUS
ypaBHEHUH XUMHYECKUX | MOJEKYJISIPHBIX u
peaKInii; CTPYKTYPHBIX Onenka 1Tpu  BBHINOJHEHUH
(pa3BépHyTOHi, MPAaKTHYECKON paboTHI 2
COKpaIIEHHOMN)
(dhopMysl OpraHUYECKUX
BELIECTB M YpPaBHEHUU
XUMHUYECKUX PEaKIINii;
useomaenusaem
U320MasIUeams MOJIENTd | MOJICITH MoJiekyll | OueHka  nOpu  BBINOJIHEHUHU
MOJIEKYJI OpPraHMYEeCKHX | OPraHUYECKHX BELIECTB | MpakTU4ecKkou padoTsl 1
BEUIECTB ISl WJUIIOCTPAIMU | JJIs WIUTFOCTpAlMM  UX
170:4 XUMHYECKOTO U | XUMHUYECKOTO u
IIPOCTPAHCTBEHHOTO IIPOCTPAHCTBEHHOTO
CTPOEHUS; CTPOEHUS;
YyCmaHasnueams ycmauaenusaem Onenka pu peleHnn
MPUHAUIEKHOCTh MPUHAUIEKHOCTh XUMHYECKUX 3a7a4
W3yYE€HHBIX OPraHUYECKHUX | U3yUYEHHBIX
BEIIECTB II0 MX COCTaBy M | OPraHHUYECKUX
CTPOEHHUIO K ONpPEIEIEHHOMY | BEILIECTB o 150:¢
KJIacCy/TpyNnne COE€IMHEHHIl | COCTaBy M CTPOCHHIO K
(YrineBoiopoJibl, KHCJIOPOJ- | ONpeNeIEHHOMY




u azoTcoaep KaIue
COCJTMHEHUS,
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS);

oasamw Ha3BaHUS o
CHUCTEMATUYECKOUN
nomenkinarype (IUPAC), a
TaK>Xke MPUBOJIUTH
TPUBUAJIbHBIEC Ha3BaHUs
OTACIBHBIX  OPraHUYECKUX
BEIECTB (oTunex,
MPOIHUJIEH, areTUJICH,
STWJICHIJIUKOJIb, TJIULEPUH,
dbenomn, bopmanbaerus,
arneTaJIbICTUl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa,
OJIEUHOBAast KHCJIOTA,
cTeapuHOBast KHCJIOTA,
TJIFOKO3a, dbpykTo3a,
Kpaxmail, LIEJUTIOJIO3A,
MJIMIMH) W TPUBUAJILHBIC
Ha3BaHUA OTAEIbHBIX
HEOPTaHUYECKUX  BEIIECTB
(yrapHblii ras, yrieKUCIBIN
ras, aMMHAK, rameéHas
HU3BECTb, Heraui€éHast
U3BECTh, TMHUTbEBasi CoOJa,

NUPUT U JIp;

ycmanaenueams
MIPUHAIC)KHOCTh

HCOPraHM4YCCKHUX BCIICCTB I10
HX COCTaBY K ONPENeIEHHOMY
KJIacCy/TpyIIie COSIUHECHUU

(mpoctele  BemiecTBa < —
MeTaibl W HeMeTaJlIbl,
OKCHJBI, OCHOBAaHUS,
KHCJIOTHI, am@oTepHbIe
TUAPOKCHUIBI, COJIN);

onpeoensimo BUJIBI
XUMHYECKOH CBSI3U B

OpPraHUYEeCKUX COEIUHEHUSIX
(omMHApHBIE U KPATHBIE);

KJaccy/rpymnrme
COCIMHEHUN
(yriieBomoposbl,
KHCIJIOPO/I- u
a3z0TcoepIKalIne
COCIMHEHUS,
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHUS);

Oaém Ha3BaHUs 1O
CUCTEMATUYECKOUN
HOMEHKJIaType
(IUPAC), a
MIPUBOJIUT
TPUBHUATBHBIC
Ha3BaHUsI OTIEIIBHBIX
OPTaHHUYECKUX
BEILIECTB (THreH,
MPONWJICH, AalleTHJICH,
STHJICHTJIMKOJIb,
TJIMICPUH, (enomn,
dbopmanbaerum,
areTajgbIaerusl,
MypaBbUHAs KHCIIOTA,
YKCyCHast KHCJIOTA,
OJIEMHOBasi  KHUCJIOTA,
CTeapuHOBas KHCJOTA,
TJIF0K03a,  (pyKTO3a,
Kpaxmas, LeJJI0JI03a,
TJIULAH) u
TpUBUAJIbHBIE
Ha3BaHUsI OTHEIbHBIX
HEOPraHUYECKUX
BEIECTB (yrapssblit
ra3, yTJICKHUCIBIH Tas3,
aMMHaK, ramiéHas
U3BECTh, HeraméHas
W3BECTh, MMUTHCBAS
colia, MUPUT U ApP;
ycmauasnusaem
MMPUHAIC)KHOCTh
HEOPTraHHUYECKUX
BEILIECTB 10 UX COCTABY
K OIIPEACIEHHOMY
KJaccy/rpyrme
coequHeHul (IpocThie
BEIIeCTBa — METaJLIbI
u HEMETaJLJTbI,
OKCHJIbI, OCHOBaHWUS,
KHUCIIOTHI,
aMm(poTepHbIe
THJPOKCHUIBI, COJIN);

TaKXKE

OueHka TOpU  BBINOJHEHHU
MPaKTUYECKON paboThI 3

Onenka pu
XUMHUYECKHX 33134

pelIeHnn




NpUMeHsMb MOJIOKCHHUS
TEOpUH CTpOCHUS
OpraHUYEeCKHUX BeEIIeCTB A.
M. bytnepoBa 1
OOBsACHEHHS]  3aBUCHMOCTH
CBOMCTB BEIECTB OT HUX
COCTaBa M CTPOCHMUS; 3aKOH
COXpaHEHUs MacCChl
BEIIIECTB;

PACKpbl8ams CMbICI
NEePUOJNYECKOTO 3aKOoHa /1.
. MennesneeBa u
JIEMOHCTPUPOBATH €TI0
CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEJIBHYIO U
IIPOTHOCTUYECKYIO

dbyHKIINH;

xapakmepuzoeamas
AJIEKTPOHHOE CTPOECHHUE
aTOMOB XMMHWYECKHX
anieMeHTOB 1—4 nepuoos
Ilepuonnyeckoit CUCTEMBI
XAUMHUYECKUX 3JIEMEHTOB /JI.
H. MenneneeBa, UCIIONb3ys
MOHATHSA «S-, P-, d-
AJICKTPOHHBIC OPOUTAIH,
«IHEPreTUYECKUE YPOBHI;
006BACHAMb
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUUYECKHX
3JIEMCHTOB M UX COCTUHCHUM
110 TepuoJiaM U Tpynram
I[Tepnoanueckor CUCTEMBI
XHUMHYECKUX APIEMEHTOB /.
. Menneneena;

xXapakmepu3oeamos coCTas,
cTpoeHue, (Qusmueckue U
XUMHUYECKUE CBOMCTBA
TUIMUYHBIX 1P eﬂCTaBHTeHeﬁ
pa3IUYHBIX KJIAaCCOB
OpraHu4e€CKUX BCIICCTB
(meran, dTaH, STUJIEH,
MIPOITHJIEH, alleTUJICH,

OyTranuen-1,3,
MeTuioyTaaueH-1,3, 6eH3ou,

METAaHOJI, OTAHOJI,
OTHUJICHTJIMKOJIb, TJIMOCPHUH,
(I)CHOJ'I, ancrajiapacruai,

npumeHsiem
MHOJIOKCHUS TEOpUU
CTPOCHUSA
OpPraHUYECKUX
BEIIIECTB A. M.
bytneposa s
00OBsICHEHUS
3aBUCHUMOCTH CBOMCTB
BEIISCTB oT HX
cocTaBa U CTPOCHUSI;
3aKOH COXpaHEHMUs

MacChbl BEHICCTB;
pAacKpwvleaem CMbICI
MIEPUOIUIECKOTrO
3akoHa J{. H.
Mennaeneena u
JIEMOHCTPUPYET €ro
CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEJIBHYIO U
MPOTHOCTUYECKYIO
Gynkumnm;
xapaxkmepuszyem
JIEKTPOHHOE
CTPOCHUE aTOMOB
XUMUYECKHUX
3eMeHToB 1—4
EepUOI0B
Ilepuonnueckoit
CUCTEMBI XUMHYCCKIX
ajnemMeHToB /. H.
MenneneeBa,
HWCHOJIb3YsI TOHSTHUS
«s-, p-, d-
AJIEKTPOHHBIE
opOuTanm,
«IHEPreTUYECKUue
YPOBHMY;

xapaxmepu3zyem
COCTaB, CTpOCHUE,
dbuznueckue 51
XUMHYECKHE CBOMCTBa
TUMAYHBIX
NpeCTaBUTEIIEN
pa3IUYHBIX  KJIACCOB
OpPraHUYCCKUX
BelecTB (MeTaH, dTaH,
STHJIEH, IIPOTTHJICH,
alieTusieH, OyTaJueH-
1,3, meTmnOyTaaueH-
1,3, 6eH3011, METAHOI,

Ouenka npu pelIeHnn
XUMHUYECKUX 3a]1a4

VYcerHblii onpoc

Ouenka npu pelieHuu
XUMUYECKUX 3a]1a4

Ouenka npu pelieHuu

XUMUYECKUX YPaBHEHUHN

OneHuBaHue MpH BHIIOIHEHUH
pakTU4YecKoil paboThI 6




MypaBbUHasT U  YKCyCHas
KHCJIOTHI, TJII0KO03a,
Kpaxmaud, LEJUTI0JI03,

aMHUHOYKCYCHasl KUCJIOTA);

UTLTIOCMPUPOBAMb
T€HETUYECKYIO CBSI3b MEXIY
HUMH YpaBHEHUSIMHU
COOTBETCTBYIOILIUX
XUMHUYECKUX  peakuul ¢
HCII0JIb30BaHUEM

CTPYKTYpPHBIX (hOpMYII;

Knaccuguyuposamo
XUMHUYECKHE PEaKIHuu 10
pa3IUYHBIM MpU3HAKAM
(uucny u COCTaBy
pearupyrommx BEIIICCTB,
TEILUIOBOMY s dexry
peakiuu, W3MEHCHHIO
CTEIIeHEN OKHCJICHUS
AJIEMEHTOB,  OOpaTHUMOCTH
peakmnuu, YYaCTHIO
KaTaJm3aTopa);
Xapakmepuzoeamso

(onucvieamv) obIIHE
XUMHYECKHE CBOMCTBA
HEOPraHUYECKUX BEIIECTB
pa3IUYHBIX KJIaCCOB;

noomeepicoams
CYIIIECTBOBAHUE
T€HETUYECKON CBSI3U MEXKIY
HEOPraHU4YEeCKUMH
BELLIECTBAMHU C IIOMOIIIBIO
YpaBHEHUM
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUI;

xXapakmepu3oeamnb
NCTOYHUKHU

YII€BOAOPOIHOIO CBIPBSI

ATaHOI,
ATUJICHTIIUKOJIb,
IR1700(510)70: (enom,
aleTaIbICTH,
MypaBbUHAsI u
YKCyCHasi  KHCJOTHI,
TJII0K03, KpaxmaJi,
LIEJUTION03a,
aMUHOYKCYCHasI
KHCJIOTA);
ULIIOCmMpupyem
FeHETHYECKYIO
MEXKTY
YpaBHEHUSMU
COOTBETCTBYIOIIUX
XUMHYECKHUX pPEAKIUMN
c HCIIOJIb30BaHUEM
CTPYKTYPHBIX
popmyu;
Knaccugpuyupyrom
XUMUYECKHE PEaKIIUH
1o pa3IMIHBIM
Npu3HaKam (Yuciy Hu
cocTaBy
pearupyrommx
BEIIIECTB, TEIUIOBOMY
s dekTy peakunu,
W3MCHCHUIO CTEIICHEeH
OKHUCJICHUS
3JICMCHTOB,
oOpaTuMoCTH
peakiuu, Y4aCTHIO
KaTaju3aTopa);
xapakmepu3zyem
(onucwieaem) ob1HE
XUMHUYECKHE CBOHCTBA
HEOPTraHHUYECKUX
BEILIECTB PA3IUYHBIX
KJIACCOB;
noomeepicoaem
CYIIECTBOBAHHUE
Ir€HEeTUYECKOU CBSI3U
MEXITy
HEOPraHU4YeCKUMH
BEIIIECTBAMU C
MTOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOIINX
XUMHYECKUX PEaKIIHii;
xapaxkmepu3zyem
UCTOYHUKH
YTIIEBOIOPOTHOTO
CBIPbs (HedTh,

CBsA3b
HHUMHA

OueHuBaHue TPHU BBITOIHEHUH
MIpaKTU4YECKOH paboThI 6

OneHuBaHue NpU BBIIOJIHEHUU
IPAKTUYECKON paboThl 6

OnenuBanue Npu BBIIOJIHEHUU
IPAKTUYECKON paboThl 4

OnenuBanue NpH BBIIOIHEHUU
BBIYMCIICHUM B IPAKTHYECKOU
pabore 6

OneHuBaHue BBIYHUCICHUN NpU
BBITTOJTHEHUH PaKTUIECKOM
paboTsl 7

OrneHuBaHue TMPHU BHITOTHEHUH
nabopaTopHbBIX paboT 1 u 2




(medTh, TPUPOAHBIA Ta3,
yIroJib), CoCOOBbI nx
nepepadoTKu u
MPaKTUUECKOE NPHUMEHEHHE
MPOITYKTOB MEpepadOTKH;

npo8oOUmMsb BEIYUCICHUS 110
XHUMHUYECKUM YPaBHEHHSIM
(Maccel, 00bEMa,
KOJIMYECTBA UCXOTHOTO
BEIIIECTBA WJIN MPOIYKTa
peaKkIuM 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY
OJTHOT'O M3 UCXOJTHBIX
BCIIIECTB WJIHM ITPOIYKTOB
peaKkIuM; «MaccoBasi JIOJIst
BEIIIECTBAa B PacCTBOPE»,
00BEMHBIX OTHOIIICHUN
ra3oB IPU XUMHYCCKHUX
peaKIusIX, MacChl BEIIECTBA
WK 00bEMa ra3oB 110
U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MAacce WU
00BEMY OJTHOTO U3
YYaCTBYIOIIUX B PEAKIIUHU
BEIIIECTB, TCTIJIOBOTO

3¢ deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHCHHS MaCChI
BEIIIECTB, IIPESBPAIICHUS U
COXpaHCHUsSI DHEPTHH);

onpeoenams BAJIEHTHOCTb U
CTENEHb OKUCIJIEHUS
XHMHYECKHUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3JIUIHOTO
COCTaBa; BUJ XUMHUYECKOM
CBsI3M (KOBAJICHTHAa,
HOHHAas1, METAJUINYECKasl,
BOJIOPO/THAS) B
CO€UHEHMUSIX; TUII
KPUCTAJUIMYECKOU PEIIETKH
KOHKPETHOT'O BEIIECTBa
(aToMHas1, MOJIEKYJIsSIpHAs,
WOHHAs1, METAJUINYECKas);

OPUPOIHBIN ras,
YIoJib), CHOCOOBI WX
nepepadoTKU u
MMPAKTHYECKOC
MIpUMEHCHUE
MMPOIYKTOB
nepepadoTKH;
npoeooum
BBIYUCIICHHS 10
XUMHYECKUM
YpaBHEHHSIM (MaccChl,
00BEéMa, KOTHMYEeCTBa
HWCXOJHOTO BEIIECTBA
WU IPOJIYKTa
peakIuu 1o
U3BECTHBIM Macce,
00BEMY, KOJTUYECTBY
OJTHOT'O W3 MCXOTHBIX
BEIIECTB WA
MPOJTYKTOB PEaKIIUH,;
«MaccoBast OIS
BEIIIECTBA B
pacTtBope», 00BEMHBIX
OTHOIIICHUI Ta30B TIPH
XAMHYICCKUX
peaKIusix, MacChl
BelllecTBa WK 00bEMa
ra3oB 0 U3BECTHOMY
KOJIMYSCTBY
BEIIIECTBA, MAacCe WIIH
00BEMY OJTHOTO M3
Y4acCTBYIOIIUX B
pEaKIy BEIICCTB,
Ter10Boro dexra
peakInu Ha OCHOBE
3aKOHOB COXPaHEHUS
MacChl BEIIECTB,
MpeBpaIieHus 1
COXpaHCHUS YHEPIrUH);
onpedensem
BaJICHTHOCTH U
CTEIEHb OKUCIICHUS
XUMHUYIECCKUX
DJIEMEHTOB B
COCTUHCHHUSX
pa3IUYHOIO COCTaBa;
BUJ XUMHYECKOMH
CBsI3H (KOBaJICHTHAs,
HWOHHaI,
MeTandecKas,
BOJIOPO/THAS) B
COEUHEHUSIX; TUITI

OrneHuBaHue TMPH BHITIOTHEHUH
nabopaTopHOi paboThI 2
OrneHnBaHUE TIPHU BHITIOJTHCHUH
NPaKTUYECKUX padoT

OueHnBaHNE TPU BBIOTHEHUH
MPaKTUYECKUX U JJAOOPaTOPHBIX
pabor

OneHnBaHWe TIPU BBITIOJTHEHUN
MPaKTUYECKON paboThI 6




XapakTep cpeanl B BOIHBIX
pacTBOpax HEOPraHUYECKUX
COCIHUHEHUM;

npo8oouUms peaKivi,
MOJTBEPKIAIOIINE
KauyeCTBEHHBIN COCTaB
pa3IUYHBIX HEOPTaHUYECKUX
BEIIIECTB;

pacno3xHaseams ONBITHBIM
IIyTEM HUOHBI,
IIPUCYTCTBYIOIIIUE B BOAHBIX
pacTBOpax HEOPraHUYECKUX
BEIECTB;

enraoems CUCTEMOU 3HAHUUA

00  OCHOBHBIX  MeTOAax
HAy4YHOTO TMO3HAHMS,
HCTIOJIb3YEMBIX B XUMHU IIPHU
N3yUYCHUH BEIIIECTB u
XUMHUYECKHUX SIBIICHU U
(maOmrozieHue, W3MEpeHHUe,
SKCIIEPUMEHT,
MOJICJTUPOBAHUE),
cobnrooams npasuna
MOJIb30BAHUSI  XMMHUUYECKOH
MoCyJIoil U J1abopaTOPHBIM
00OpyZlOBaHMEM, a TakKxke
npaBujia  oOpalleHuss
BEllleCTBaMU B
COOTBETCTBUH c
WHCTPYKLIHSIMH o
BBITIOJTHEHHTO

TaGOPATOPHBIX XUMHUYECKHUX
OMBITOB;

cocmaenams ypaBHEHUS
peakuuii pa3InYHbIX TUIIOB;
MOJIHBIE ¥ COKPAILIEHHBIE
YpaBHEHUS peaKIuii
HOHHOTO OOMEHA, YUUThIBas

KPHUCTAJUTMYECKOU
pPELIETKH KOHKPETHOTO
BelllecTBa (aToMHas,
MOJIEKYJIsIpHas,
HOHHAas,
MeTaJTn4ecKas);
XapakTep Cpelibl B
BOJIHBIX pacTBOpax

HEOPraHUYECKUX
COCIMHCHMUI;
npogooum peakiuu,
MOATBEPKAAIOIINE
KauyeCTBEHHBIM COCTaB
pa3IUYHBIX
HEOPraHUYECKUX
BEILIECTB;

pPAacno3naém OIBITHBIM
IIyTEM HOHBI,
MIPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpax
HEOPraHUYISCKUX
BEIIIECTB;

enadeem cCUCTEMOM
3HaHUNA 00 OCHOBHBIX
METOoJ1ax Hay4YHOTO
MMO3HAHUS,
HUCMOJI3YEMbIX B
XUMHU OPU U3yUYCHUH
BEILIECTB u
XUMHYECKUX SIBJICHUMN
(mabmronienue,
H3MEpEHUE,
AKCTICPUMEHT,
MOJEIIMPOBAHHUE),
cobnooaem npasuia
MOJIb30BaHUS
XMMHYECKON MOCYJI0M
u 1a60paTOPHBIM
o0opyZI0OBaHUEM, a
TaKXke MpaBuIIa
oOpalreHus c
BellleCTBaMU B
COOTBETCTBUU c
WHCTPYKIUSIMU o
BBITIOJTHCHHIO
J1a60paTOPHBIX
XHUMHUYIECCKUX OTTBITOB;
cocmasisiem

YpaBHEHUSI peakiuil
pa3IUYHBIX TUIIOB;
IOJIHBIE U
COKpaIEHHbIE

OueHuBaHue TPHU BBITOIHEHUH
MIpaKTU4YECKOH paboThI 6

OneHuBaHue NpU BBIIOJIHEHUU
IPAKTUYECKON paboThl 6

OHGHI/IBaHI/Ie YCTHOFO OTBECTa
10CJIe MPOCMOTPA BHACOPOJINKA
o teme 7.1

OHGHI/IBaHI/Ie IIPpU BBIITOJIHCHUN
IMPAKTUYCCKUX pa60T

OneHuBaHue TpPU BBIOJIHEHUU
MPaKTUYECKUX padoT




YCJIOBUSI, TIPU KOTOPBIX 3TH
peakuuy UAyT A0 KOHIIA;

PpacKkpvléams CyIHOCTh
OKHUCIIUTCIIBHO-
BOCCTAHOBUTEIILHBIX PEaKIIUI
IMOCPEJICTBOM COCTABJICHUS
AJICKTPOHHOTO OajlaHca 3THUX
peakuuii;

00bsICHIMb 3aBUCHMOCTD
CKOPOCTH XUMHYCCKOU
pEaKIuu OT Pa3TUIHBIX
(bakTOpOB; XapakTep
CMEIIEHHUSI XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTHU
OT BHEIIHETO BO3AEHCTBUS
(mpunnun Jle llarense);

Xapaxkmepuzoeamau
XUMHUYECKHE TTPOIECCHI,
JeXKaIIue B OCHOBE
MIPOMBIIIJIEHHOTO TTOTyYEHUSI
CEpPHOM KUCIIOTHI, AaMMHAKa, a
Takke cOPMHUPOBAHHOCTH
MpeaCcTaBICHU 00 00X
Hay4YHBIX TIPUHIIUIIAX U
AKOJIOTMYECKHUX MTpodieMax
XUMHUYECKOTO MPOU3BOJICTBA;

NIAHUPOBAMs W GbINOJIHAMb
XUMHYECKUH  DKCHEPUMEHT
(npeBpalieHus: OpraHuvYecKux

BEIIECTB TP HArpeBaHWHU,
MOJIyYEHUE ATUJICHA 54
W3yUYCHUE €ero CBOWCTB,
KauyeCTBEHHbIE peaxku
OpraHuYeCKHUX BEILIECTB,
JleHaTypalus  OelIKOB  TIpH
HarpeBaHUH, [IBETHbBIE
peakuuu

YpaBHEHUS peaKIuii
HMOHHOI0 0OMCHa,
YUUTBIBAsl YCIOBUS,
IIPU KOTOPBIX ITU
peakuuu uayT 10
KOHIIA;

packpwvigaem CyUHOCTb
OKUCIIUTEIbHO-
BOCCTaHOBHUTEIBHBIX
peakuui nocpeICcTBOM
COCTaBJICHUS
AJIEKTPOHHOTO Oayranca
ATUX pPEaKIIUN;
00vscHsIEM
3aBUCHUMOCTbD
CKOPOCTH XUMHUYECKOU
pEaKkIuu OT
pa3IUYHBIX (PaKTOPOB;
XapakTep CMEIICHUS
XUMHYECKOTO
paBHOBeECHS B
3aBUCUMOCTH OT
BHEIITHETO
BO3IEUCTBHUI
(mpunnun Jle
IaTenne);
xXapaxkmepu3zyem
XUMHUYECKHUE TTPOIECCHI,
JIeXKaIIue B OCHOBE
MIPOMBIIIJIEHHOTO
MOJIyYEHUs] CEPHOU
KHUCJIOTBI, aMMHaKa, a
TaKXKe
copMUpPOBaHHOCTH
MpeICTaBICHUN 00
00X HAyYHBIX
MIPUHITUTIAX U
HKOJIOTUYECKUX
npoOaemax
XUMHUYECKOTO
MTPOM3BO/ICTBA;
niaHupyem u
BbINOJIHAEM
XAUMHUYECKUN
AKCTIEPUMEHT
(npeBpateHus
OpTraHUYECKUX BEIICCTB
npu HarpeBaHUH,
MOJIydYeHUE JTUJICHA |
U3yY€HHUE €ro CBOMCTB,
Ka4eCTBEHHBIE PEaKIINHI
OpraHUYECKUX

OueHuBaHue TPHU BBITOTHEHUH
MIPaKTUYECKUX padoT

OueHka 1Tpu  BBINOJHEHUU
NPaKTUYECKUX padoT

OueHuBanue
paboThI

MPAKTUYECKOU

OHGHI/IBaHI/Ie IIPpU BBIITOJIHCHUN
UHAUBUAYAJIBHOT'O IIPOCKTA




OeKOB;(pa3IoKEeHUE
MEepoOKCHUJla  BOJOpOJa B
MPUCYTCTBUM  KaTajauzaTopa,
onpenesieHHe cpeasl
pacTBOpOB BEIIIECTB c
MIOMOIIBIO  YHHUBEPCAIHHOTO
WHJIUKATOpa, BIIMSTHUE
pasnmuyHbIX  (AKTOpPOB  Ha
CKOPOCTh XUMHYECKOU
peaKkIuu, PpeaKuuu HOHHOTO
oOmeHa, KayeCTBEHHbIC
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHHS;
pelieHue
SKCHEPUMEHTAJIBHBIX  3a/a4
no Ttemam «MeTamiby U
«HemeTtamibny) B
COOTBETCTBHHM C TpPaBUIaAMHU
TEXHUKH O€30MacHOCTH TIpU
oOpallleHUHM C BElIeCTBaMH U
1a060paTOPHBIM
000pyI0BaHUEM,

npeocmaenams  pe3yJbTaThl
XUMHUYECKOTO DKCIEPUMEHTa
B ¢dopme 3anmucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUN U
¢dopmynruposame BBIBOIBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

KpumuyecKku
ananuzupoeams
XUMHUYECKYIO0 HWH(pOpMaIuio,
MOJy4yaeMyl0 U3  pa3HbIX
HCTOYHUKOB (CMU,
HuTepHeT U ap );
cobrooams npasuia
DKOJIOTHYECKH

BEIIECTB, JCHATypaIus

OeJIKOB npu
HarpeBaHUM, I[BETHBIC
peakuuu

0eKOB;(pa3IoKEeHHUE
MEPOKCHIa BOJOPOJAA B
MPUCYTCTBUU
KaTaJIn3aTopa,
omnpeeseHue cpelbl
pacTBOPOB BEHIECTB C
ITOMOIIBIO
YHHUBEPCAITHBHOTO
WHIUKATOpa, BIIUSHUE
pasnmuyHbIX  (aKTOPOB
Ha CKOPOCTh
XAMHUYECKOU pEaKUHH,
peakuuu HMOHHOTO
oOMeHa, KayeCTBEHHBIE
peakuu Ha cyibgar-,
kapOoHaT- U XJIOpUI-

aHWOHBI, Ha KaTHOH
aMMOHUS; pelieHue
AKCTIEPUMEHTAIILHBIX
3a1a4 o TeMaMm
«Metannb» u
«Hemeranibl») B
COOTBETCTBHH c
MpaBUJIAMM  TEXHUKH
0e301acHOCTH npu
oOpaleHun C
BEIIIECTBAMH u
71a60paTOPHBIM
000pya0BaHUEM,
npeocmasisiem
pe3yIabTaThI
XUMHUYECKOTO
JKCIIEpUMEHTa B (opme
3amucu ypaBHEHUI
COOTBETCTBYIOIIHX
peakun U
¢dopmynupyem  BBIBOJBI
Ha OCHOBE ATUX
pEe3yIBTATOB;
ananuzupyem
XUMHAYECKYFO
nH(pOpMaIHIO,
MOJTy9aeMy O 3
pa3HBIX HUCTOYHUKOB
(CMU, HuTtepHer u
p );

cobrooaem npasuna
SKOJIOTUYECKH

OI_ICHKa npu BBITIOJTHCHHUHN
WHAUBUAYAJIBHOI'O IIPOCKTa U
IMPAKTUYCCKUX pa60T

OueHka 1pu  BBINOJHEHUU
WHIMBUIYaJIbHOTO MPOEKTa

IIpoMexxyTOYHASI aTTECTALIUA:
JuddepenumrpoBanHbIi 3a4eT




I.IGJ'ICCOO6p&3HOFO IIOBCACHU A

B ObITYy W  TPYIOBOM
JNEATEIBHOCTH B IEJSX
COXpaHEHUsI CBOETO

300POBbsI M OKpY’Karoueu
IIPUPOJHOU CPEIbI;

YVesoennvie 3nanus:
OCHOBOIIOJIATalOIIHE MOHATHUS
(XMMHYECKHMI  DIIEMEHT, aToM,
u30TON, S-, P-, O-3JeKTpOHHBIE
opOuTanu aTOMOB, HOH,
MOJIAPHBIA 00BEM, BAJICHTHOCTb,
CTEIEHb OKUCIICHUS, XUMHYECKast
CBs3b (KOBAJICHTHAs, HWOHHAs,
METa/UINYeCKasi,  BOJOPOJIHAsN),
9JICKTPOHHAsT 000JI0YKa aToMa,
MOJICKYJIa,
JIEKTPOOTPHUIIATEITHHOCTD,
CTPYKTYpHast dbopmyna
(pa3BépHyTass U COKpamnic¢HHas),
MOJIb, MOJIIpHAas ~ Macca,
YTJIEPOIHBIN CKEJIET,
(GyHKIIMOHATIBHAS rpyIma,
paaMKai, H30MEpHs, H30MEpHI,
TOMOJIOTHUECKUN PsiJl, TOMOJIOTH,

YIJIEBOAOPOABI, KHUCIOPOA- U
a30TCOJEpIKAIMEe  COEIMHEHHS,
MOHOMED, IIOJINMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS);
KpUCTaJUINYECKas peléTka,
TUIBl  XUMHYECKHX  PEaKIUil,
pacTtBop, AJEKTPOJIUTHI,
HEDJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS
JUCCOLAaLus, OKHCJIUTEND,
BOCCTAaHOBUTEID, CKOPOCTH
XUMHUYECKON peaxum,
XUMHYECKOe PaBHOBECHE;
TEOPUM U  3aKOHBI  (TeopHs
CTPOEHHUS OpPraHUYECKUX
BemiectB A. M. bytieposa,
3aKOH COXpaHEeHUs Macchbl
BEIIECTB TEeOpus
ANEKTPOJIUTUYECKON
JUCCOLMALMY, MEPUOANUYECKUN
3akoH JI 1 MeHnneneeBa, 3akoH
COXpaHEHHMsT M  IpEBpAILEHUs
SHEPruM  NpU  XUMHUYECKHUX

peaKIusx);

11eJIECO00pa3HOro
MOBEJICHUsI B OBITY U
TPYAOBOH NI€SITEIbHOCTH
B IEISIX COXpaHCHUs
CBOETO  3JI0OpOBbA U
OKpY Karouieum
MIPUPOIHOMN CpEIbl;

Jaér xapakTepuCTUKY
OCHOBOIIOJIAralOIIUM
MOHATUSIM  (XUMHYECKUI
3JIEMEHT, aTOM, U30TOII, S-,
p-, d-371eKTPOHHBIE
opOuTamu aTroMoOB, HOH,
MOJISIPHBIN 00BEM,
BaJICHTHOCTb, CTCTICHb
OKHUCJICHUS, XHUMUYECKas
CBSI3b (xoBaJIeHTHas,
WOHHAs, METaJUTNYeCcKas,
BOJIOPOJIHAS),
ANIEKTpOHHAs  000J0YKa
aToma, MoOJIeKya,
ANIEKTPOOTPHUIIATEIILHOCTD,
CTPYKTypHas dbopmyna
(pa3zBépHyTas "
COKpaIéHHas), MOJIb,
MOJISIpHAsI Mmacca,
YIIEpOAHBIN CKeJIeT,
(GyHKIMOHAJIbHAS TPYIIa,
paaukai, U30MEpHUs,
H30MeEpHI,
TOMOJIOTHYECKUN psa,
TOMOJIOTH, YTJII€BOJIOPO/IHI,
KHCIIOPOJ- u
a30TcoeprKalue
COEIMHEHUsI,  MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHBIC
COC/TMHCHUS );
KpUCTAJUTMYECKas
peleTKa,
XUMHUYECKUX peaKkuuid,
pacTBOp,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI,
AIIEKTPOIUTHYECKAS
JTUCCOITUAITHS,
OKHUCITUTETb,
BOCCTAaHOBUTEb,
CKOPOCTh XUMHYECKON
peaxIumy, XUMUYECKOE
paBHOBECHE;, TEOPUU W

THIIbI

TectupoBanue

YceTHBI onpoc

YcTHBIT onpoc

YcTHBIT onpoc




3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK  XMMMH,
MHUPOBO33PEHUYECKUE 3HAHHA,
JeXalue B OCHOBE IOHUMAaHUs
IPUYUHHOCTH W CUCTEMHOCTH
XUMHYECCKHX SIBIICHUH,
(aKTOJIOrMYECKUE CBEICHHUS O
CBOMCTBAxX, COCTaBe, IOJIY4CHUHU
u 0e30IaCHOM MCII0JIb30BaHUU
BAKHEUILNX HEOPraHUYECKUX
BEILIECTB B OBITY M PaKTHUECKON
JIeATEIIbHOCTH YEJIOBEKA;

0 XUMHUYECKOU COCTaBJISAIOIIEH
€CTECTBEHHO-HAy4YHOU KapTUHBI
MHUDPA, POJM XMMHH B IO3HAHUU
ABJICHUM IIPUPOJIBI, B
(OpPMHPOBAHNUU MBIIUIEHUS U
KYyJIbTYpPBbI JINYHOCTH, €€
(GyHKIIMOHAIbHON I'PaMOTHOCTH,
HE00XO0IMMOM 115 pelIeHus
IPAKTUYECKUX 3a7a4 U
9KOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 310POBBIO
U IIPU POIHOU cpene

3aKOHBI (TEOPHS CTPOCHUS
OpraHUYECKUX BEIECTB A.

M. byrtiepoBa, 3aKoH
COXpaHEHHUs MacChl
BEIIECTB Teopus
ANEKTPOJIUTUYECKOMN
JUCCOLIMALINH,

MEPUOJNYECKUN 3aKOH /[

N Mennaeneena, 3aK0H
COXpaHEHHUs 5
MIpEBpaIICHUS SHEPrUHu
npu XAMHUYECKHUX
peaKIusx);
3aKOHOMEPHOCTH,
CHMBOJIMYECKU I SI3BIK
XHAMUH,
MHPOBO33PECHUECKHIE
3HAHUS, JIEKaIIe B
OCHOBE [IOHUMAaHUS
MPUIMHHOCTH u

CHCTEMHOCTH XUMHUYECKUX
SIBJICHUM,
(dakTomoruuecKue
CBEICHUS O  CBOMWCTBaXx,
COCTaBe, TMOJYYCHUH U
0e30ImacHOM
HCIIOJIb30BAaHUH
BaXKHEHMIIINX
HEOPTraHUYECKUX BEIECTB
B OBITY W NPaKTHYECKOU
JIeITEIIbHOCTH YEI0BEKa;

0 XUMHUYECKOH
COCTaBJISAIOIICH
€CTECTBEHHO-HAy4YHOMI
KapTUHBI MHUpPa, POJHU
XHMHU B ITIO3HAHUHU
SABJICHUM TPUPOJIBI, B
dbopmupoBaHUU
MBIIUIEHUS U KYJIbTYPbI
JIMYHOCTH, €&

(G YHKIIMOHATEHOMN
IPaMOTHOCTH,
HEOOXOINMOM ISt
pelIeHUs] TPaKTUYECKUX
327129 B KOJOTHYECKHU
000CHOBaHHOT'O
OTHOIIIEHUS K CBOEMY
310POBBIO U IIPUPOJHOMN
cpene;

IIpomexyTouyHas aTrecTanms:
JnddepennpoBaHHbIi 3a4eT
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1. O6nacTh NpUMeHeHust

(DOHI[ OICHOYHBIX CPCACTB NPCAHAZHAYCH IJIsI OLUCHKU PE3YyJIbTATOB OCBOCHUA

yueonoro npeamera OVYIL.09 Xumus

cDOH,Z[ OOCHOYHBIX CpPCACTB BKIKOYAIOT KOHTPOJIBHBIC MATCPHAJIbI

TUTS

MPOBEICHUSI POMEKYTOUHOM arTecTanuu B hopme auddepeHIupoBaHHOTO 3a4ETa.

2. Pe3yabTaThl 0CBOEHHS, MOAJIEKAIINE IPOBEPKE

2.1. ®opMBbI NPOMEKYTOYHOM ATTECTAIUM MO Y4eOHOMY NpeaAMeTy

AJs Tpynn Ha 6a3e 9 KJjaccoB

HaumeHoBaHue dopMa NPOMEKYTOUHOM ATTECTAUM
yueOHOro 1 cem. | 2 cem. 3cem. |4cem. |5cem. 6 cem. | 7 cem. | 8 cem.
npeaMera
Xumus Huddepeni
HUPOBAHHBIN
3a4€T

2.2. 3HaHuUA M YMeEHHUs, NOMJIeKALIUE
y4e0HOro npeamMera

OLICHKE IO pe3yjabTaTaM OCBOCHMUSA

Oceoennvie ymenun Yceoennvie 3nanusn
ycmanaesauseaem NpUHAAJICIKHOCTD OCHOBOIOJIAraouue MOHITHS (XUMUYecKas
HN3Yy4YCHHBIX OPTaHMYCCKHX BCHICCTB 110 UX CBsI3b (xoBaJIeHTHaH, HOHHAas,
COCTaBY U CTPOCHUIO K ONPENCIEHHOMY MeTaJIn4YecKas, BOJIOPOJIHAN),

KJIACCY/TpyMIe COSTUHCHUM
(YrieBoopo/ibl, KUCIOPOACOAeprKaIire
CO€MHEHHSI, BBICOKOMOJIEKYJISIPHBIE
COCZIMHEHUS);

oaém WM Ha3BaHHUS 10 CHUCTEMaTHYECKOU
Homenkiatype (IUPAC)

ycmauagnusaem MPUHAIIS)KHOCTh
HEOPraHMYECKUX BEIIECTB M0 UX COCTaBYy K
OTIPEICIIEHHOMY KJaccy/rpyrime
coequHEHUH (IpocThle  BellecTBa
METaJLJTbI HEMEeTaJUIbL, OKCH/IBI,
OCHOBaHUS, KHCJIOTHI, aMmpoTepHbIe
TUAPOKCHUJIBI, COJIN);

onpedensiem BUIbl XUMUYECKON CBSI3U B
OpPraHMYeCKUX COEAWHEHMSAX (OIWHApHBIC
U KpaTHBIE);

nu

utrocmpupyem TCHCTUYCCKYIO CBi3b
MCXAY KJIacCaMH OPraHUYCCKHUX BCIICCTB
YPAaBHCHUAMU COOTBCTCTBYIOIIIUX

XAMHYECKUX PEaKIUi C HCITOJIb30BaHUEM
CTPYKTYPHBIX (popMyiT;

npo60OUm BBIYUCIICHUS TTI0 XUMHUYESCKUM
ypaBHEHHsIM (TerioBoro 3¢ dexra

TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, U30MEPBbI);
CUMBOJIMYECKUH SA3BIK XUMHUH




peakIui Ha OCHOBE 3aKOHOB COXPaHCHHS
MacChl BEIIESCTB, IPEBPAIICHUS U
COXpaHEHUsI SHEPTUH; COCTABIISICT HA
OCHOBAHUM Pacu€ToOB popmMyTy
OpPraHUYECKOTO BEIIIECTBA);

onpedenisiem BaJCHTHOCTh U CTCIICHb
OKHCJICHHSI XUMHYECKHUX DJIEMEHTOB B
COCJUHCHHSX PA3JIMYHOrO COCTABa U
COCTaBJISIET YPABHEHUS] OKUCIIUTEIILHO-
BOCCTaHOBHUTEJIbHBIC ITOCPEACTBOM
COCTaBJICHHSI JICKTPOHHOTO OajaHca dTHUX
peakuuii;

cocmaeusiem TIOJHBIC U COKpaIIEHHBIC
YpaBHEHHS pEaKIMii HOHHOTO OOMEHa,
YUYHUTHIBasI YCJIOBHS, IPU KOTOPBIX 3TH
peakiuu UayT J0 KOHIIA;

cocmaeisiem peakiuu TUJIPOIIN3a

3. I/I3Mepl/lTeJII>HLIe MaTEepHAJIbI IJIs OHCHUBAHUA PE3yJbTaTOB OCBOCHUA
y‘lCﬁHOFO npeamMeTa

3.1. 3apanus nJs npoBeaeHus 1M PepeHIUPOBAHHOIO 3a4eTa
Kypc — 1, cemectp — 1

®opma 1 pepeHIIPOBAHHOIO 3a4€eTa - IUCbMEHHbBINA — TecToBas hopma

YcioBus BbINOJHEHHS 321aHUS
1. Mecto (BpeMsi) BBIITOJIHEHHS 33JaHUs - MOCTEAHEE 3aHATHE IO MPEAMETY
2. MakcumanbHO€E BpEMs BBINOJHEHUS 3a1aHus: 90 MuH.
3.  HUcrounuku  wuHPOpMauuu, paspeuieHHble K  HUCIOJIb30BAaHUIO  HA
muddepeHurpoBaHHOM 3aueTe, obopyaoBanue Tadbnuua .M. Menneneesa, Tabauua
PacTBOPUMOCTH, HEMPOTPAMMUPYEMBII KaIbKYJISITOP

Kputepuu ouneHuBaHusi 3aJaHuii  (YKa3vieaiomcsi  KOHKPEMHO, 8
COOMBEMCMBUU C NPOBEPSEMbIMU 3HAHUAMU U YMEHUAMU)
«5» - 23 - 24 6a1a
«» - 20 - 22 6a1a
«3» -13-19 6a1;10B
«2» - Hmxe 13 0as10B
HNan

«5» - YCTAHABJIMBACT MNPUHAMICKHOCTH HU3YUYCHHBIX OPraHUYCCKHUX BCIICCTB IO HX
COCTaBy M CTpOEHUIO K ompeaeiaéanomy kimaccy (5,6,7); oOaém wm Ha3BaHHSA MO
cucremarudeckoii HomeHkiatype (IUPAC) (1,5,7); ycmanasnueaem npuHAIICIKHOCTH
HEOPraHUYECKUX BEIIECTB M0 MX COCTaBy K ompeaenéHHoMmy kiaccy (7); onpeoensem
BUJIBI XUMHYECKOW CBsI3M B opranuueckux coeauHeHusx (1,2,3); wwrrocmpupyem
TCHECTUYCCKYIO CBiA3b MCXKAY KiIaCCaMM OpPraHUYCCKHUX BCIICCTB YPAaBHCHHUAMU



COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUN C HCIIOJIB30BAHUEM CTPYKTYPHBIX (HOpMyIT
(4); nposooum BeUHCICHHS 1O XuMmuueckuMm ypaBHeHusMm (10); onpeoensem
BaJICHTHOCTh M CTCIEHb OKHUCIEHHUS XHUMHYECKHX OJJIEMEHTOB B COCIMHECHUSIX
pa3IMYHOrO COCTaBa M COCTABJISICT YPAaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTEIBLHBIC
MOCPEJICTBOM COCTAaBJIICHUSI DJICKTPOHHOrO OaniaHca »Tux peakuuii (7); cocmaensem
MOJIHBIC M COKpalIEHHBIC YPaBHEHHUs PEaKIIMi MOHHOTO OOMEHa, YYHUTBhIBasi YCJIOBHSI,
MPU KOTOPBIX 3T peakiuu HAYT A0 KoHHa (8); cocmasnsem peakiymu ruapoimsa (9).
3HaeT cuMBoOIMUecKuil 361K Xumun (1-10).

«4» - ycTaHaBIMBaeT NPUHAUICKHOCTh HM3YYEHHBIX OPraHMYECKHX BEIIECTB II0 HX
COCTaBy M CTPOEHHMIO K ompeaenrénHomy kimaccy (5,6,7); oOaém wum Ha3BaHHA II0
cucremaruueckoii Homenkinarype (IUPAC) (1,5); ycmanasiusaem mnpuHAIICKHOCTD
HEOPraHUYECKUX BEIISCTB M0 MX COCTaBy K onpenenéHHomy kiaccy (7); onpedensiem BUIbBI
XAMHUYECKOM CBsI3W B opranuyeckux coenuHenusix (1,2,3);  wwirocmpupyem
FeHETHYECKYI) CBsI3b MEXAY KIIACCAMH OPraHWYEeCKUX BEIISCTB ypaBHCHUSIMH
COOTBETCTBYIOIINX XUMHUUYECKHUX PEAKIMi C MCIIOJIb30BAHUEM CTPYKTYPHBIX (hopmyit (4);
npoeooum BBIYUCIICHHS MO XxumudeckuMm ypaBaenusMm (10); onpeodensem BaneHTHOCTb U
CTCIICHb OKHWCJICHUS XUMHUYCCKHX JJIEMCHTOB B COCJIMHCHHSIX PAa3JIUYHOrO COCTaBa H
COCTaBJISICT YPaBHCHUS OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIC ITOCPEIACTBOM COCTABIICHUS
AJIEKTPOHHOTO Oananca >tux peakiuit (7); cocmaesnsem MOJIHBIC M COKpaIlIEHHBIC
YpaBHCHHUSI PEaKIMii MOHHOTO OOMEHA, YUUTHIBASl yCIIOBHS, MPU KOTOPHIX ITH PEAKIIUHN
unyt g0 kouua (8); cocmaensiem peakiuu ruaposiusa (9). 3HaeT CHMMBOJIUYCCKHNA SI3BIK
xumun (1-8)

«3» ycTaHaBIMBAaeT MNPUHAMIEKHOCTh H3YYEHHBIX OPraHMYECKHX BEUIECTB IO HX
COCTaBy H CTPOCHHUIO K OIPEICIEHHOMY KJaccy; HE Oaém WM Ha3BaHUSI IIO
cucremaruueckor  Homenkiarype (IUPAC); ycmawuagmusaem  TpUHAIIIEKHOCTH
HEOPraHUYECKHUX BEMIECTB [0 UX COCTaBYy K OMPEACIEHHOMY KJIacCy; HE onpeoeisiem BUIbI
XUMUYECKOW CBSI3M B OPTaHUYECKHUX COCIAUHCHHUSIX;, He WIIIOCMpupyem TESHETHUYECKYIO
CBSI3b MEXKY KJIacCaMU OPTaHWYECKHX BEIISCTB YPaBHEHUSIMH COOTBETCTBYIOIINX
XAMUYECKHUX pEaKIHMi C HCIHOJB30BAaHHUEM CTPYKTYPHBIX (opMmyi;, nposodum
BBIYHUCIICHHUS 1O XHUMHUYECKHUM YpaBHEHUSIM; onpedejsient BAJICHTHOCTh W CTEIICHb
OKHCJICHUSI XUMUYECKUX DJIEMEHTOB B COCIMHEHUSIX Pa3IUYHOTO COCTaBa M COCTABIISICT
YpaBHECHHUSI OKUCIIUTEIbHO-BOCCTAHOBHUTEIILHBIC IMMOCPEICTBOM COCTABIICHUS JJICKTPOHHOTO
OanaHca 3TUX peakIuii, HO JIOMYyCKaeT HETOYHOCTHU B OQOPMIICHUH, cocmasisen OJIHO U3
TpEX ypaBHCHUH peaKIUii HOHHOTO OOMEHA, YYHUTHIBas YCJIOBHUS, IPH KOTOPBIX OTH
peakmuu WIyT 0 KOHIA; HE cocmasisiem PEaKIuu TUAPOIU3a. 3HAET CHUMBOJIMYCCKHN
A3BIK XUMUH, HO JIONTYCKAeT OIINOKH.

«2» = HC yCTAaHAaBJIMBACT MPHUHAMICIKHOCTb M3YUYCHHBIX OPraHUYCCKUX BCIICCTB IO HUX
COCTaBYy U CTPOSHHIO K OMNpeAeiaEHHOMY Kiaccy; HE Oaém WM Ha3BaHUSA MO
cucrematuueckoi Homenkiarype (IUPAC); ne ycmanasiusaem mnpUHAIICKHOCTH
HEOPraHUYECKHUX BEIIECTB 10 UX COCTaBY K ONPENeIEHHOMY KJlacCy; HE onpedesisien BUbI
XUMHUYECKOU CBSI3M B OPTaHUYECKUX COCIUHCHUSX; HE WLIIOCMpUpyen TECHETHYSCKYIO
CBSI3b MEXJy KjaccaMM OpPraHMYeCKHUX BEIIECTB YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU C WCIOJB30BAaHUEM CTPYKTYPHBIX (GopMyr; HE npogooum
BBIYHCIICHUSI TI0 XUMHYECKUM YpPaBHEHUSIM, HE onpeoeisem BAJCHTHOCTb U CTENCHB
OKHCJICHUSI XUMHYISCKHUX DJIEMEHTOB B COCIUHCHHUSIX PA3JIMIHOTO COCTABAa M COCTABIISICT
ypaBHEHHUS OKHCIUTEIIFHO-BOCCTAHOBUTEIIbHBIE TOCPEICTBOM COCTaBJICHUSI
ANIEKTPOHHOTO OallaHca dTHUX pEaKIHid; He cocmasnsiem  TIOJHBIE W COKpAIIEHHBIE
ypaBHEHHUSI pPeaKIMii HOHHOTO OOMEHa, YYUTHIBasl YCIIOBUS, MIPU KOTOPBIX OTH PEaAKIIUHU
UOYT 10 KOHIA; HE cocmaesisem Peakiu TuAponan3a. He 3HaeT CUMBOJIMUYECKUH S3bIK
XUMHH.
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